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Six  Bands  in  One  MolMle! 


KOM  IC-900 
FIBER  OPTIC 


ICOM  introduces  the 
revolutionary  lC-900  multi- 
band  FM  mobile  trans- 
ceiver,   ICOM,  first  in 
utilizing  fiber 
optic  tech' 
nology  in 
amateur 
radio,  en- 
ables you 

to  create  your  own 
mobile  communications 
system.   Si?^  band  combi- 
nations... lOM  FM,  6M. 
2M.  220MHz,  440MHz, 
and  l.2GHz.    It's  tiie  most 
advanced,  versatile,  com- 
pact, and  easy-to-use 
mobile  available. 

Features  Galore.    The 
IC-900  is  an  operator's 

dream,., Listen  on  two 
bands  simultaneously  or 
transmit  on  one  band  and 
receive  on  a  different  band 
when  using  a  second 
speaker  rtrue  full  duplex 
crossband  operation!,  10 
memories  per  band,  inde- 
pendent PL  tones  and 


Interface 
Unit  A 


offset  into 
each  memory, 
memory  and  program- 
mable band  scan,  and  a 
subaudible  tones  in  actual 
Hz  readout. 

The  IC-900  includes  an 
ultra  compact  remote  con- 
troller, an  interface  A  unit. 
Interface  B  unit.  SP-S 
speaker,  HlVI-14  up/down 
DTMF  miCp  fiber  optic  and 
controller  cables. 


Interface  Unit  A  is  in- 
stalled in  a  location  near 
the  driver's  seat. 

Interface  Unit  B  controls 

the  six 
band  units 
and  can 
be  installed 
in  your 
car's  trunk. 
A  fiber 
optic  cable 
runs  from 
Interface  A 
to  Interface 
B,  which 

_     „        transports 
Band  Untts/lntefface  Unrt  B        ^^  abun- 
dance of  information 
through  a  3/16"  cable  and 
eliminates  RF  feedback. 


Remote 
Controller, 

Measuring  only  2 
inches  high  by  5.7 
inches  wide  by  I  inch  deep, 
the  remote  controller  can 
be  installed  on  your  car's 
dash  or  sun  visor  with  the 
supplied  vekro.  And,  if 
you  want,  take  the  controller 
with  you  when  you  leave 
your  car  The  controller  fea- 
tures a  super  large,  highly 
visible  LCD. 


Band  Units  are 
"stacked""  onto  the  Inter- 
face B  Unit  via  the  sup- 
plied mounting  bracket. 
Optional  band  units  avail 
able  are: 


Band  Power 

Unit  Oytpyl 

UX-19A  10W  1W 

UX'29A  25W/5W 

UX-29H  45W/SW 

UX-39A  2SW/5W 

UX-49A  25W/SW 

UX-59A  tOW/lW 

gx«i2gA  towviw 


Frequency 
2«-30MHz 

UOJ-IWMHl  T)t 
T3e'1T4MHz  Ri; 

14J].V1SdMHz  Tx 
21G-336MHZ  Rx; 
22D-225MHZ  Tx 
440-4  lOMHz 

SO '54  MHz 
1240-1 300MHz 


toe  06 


;st  m 


3  «  "   -^ 


All  statod 
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MODEL  8000  DUPLEX 

•  Desk  top  or  rack  mounted  verstona 

•  Pulse  or  fully  regenerated  tone  dialing 

•  Full  and  half  duplex  operation 

•  Halt  duplex  privacy  mode 

•  Internally  squelched  audio 

•  Powerful  toll  call  protection 

•  Secret  toll  override  code 

•  #  up  *  down  or  multi-digit  access 

•  Rmgout 

•  End  to  end  sfgnaftlno  (DTMF  standard) 

•  Auto  answer  on  1st,  2nd,  4th  or  8th  incomrng  ring 
■  Mobile  to  mobile  signalling 

•  Telephone  initiated  control  mode 

•  Dip  switch  selectable  hybrid  compensation  capacitance. 

•  Programmable  timout  and  mobile  activity  timers  with  unique  beeps 

•  Disconnect  beep 

•  Separate  repeat  levef  control 

•  Lightning  protection 

•  Connectors  for  options 

•  10-16VDC  powered 

28  dip  switches  make  all   features  user  programmeble  and 

selectable. 

OPTIONS 

8001  ANI  code  validator  (up  to  1C^4aGC^  codes) 
8Q02  1000  call  two  tone  signal  ling 

8003  32 call  cress  signalling 

8004  FCC  registered  coupler 

8005  Central  ized  computer  billing  system 


J  — # 


oupux  iiiTEflcoNiiierf 


NOW  ANYONE  CAN  ENJOY  FULL  DUPLEX! 

Merely  connect  a  OSi  Model  8000  to  any  duplex  base  (such  as  the 
Yaesu  FT-2700RH)  and  presto. .  .you  have  an  instant  full  duplex 
mobile  te(eptior>e  ^rst^n! 

Or,  the  8000  can  be  connected  to  any  repeater  for  shared  use.  A 
terwjline  cailer  can  selectively  caJI  any  mobile  on  the  system  with 
{end  to  end)  regenerated  DTMF  (standard),  CTCSS  (opt ionaf)  or  two 
tone  sequential  (optional).  Mobiles  can  even  selectively  call 
eacliotfier! 

Knowing  the  correct  code,  a  caller  can  take  control  of  the  8000  from 
any  touch  phone  and  voice  conununlcale  with  mobiles  that  are  not 
equipped  with  touch  dialers. 

Ho  Dth^  duplex  pateh  ofto»  to  much  for  so  fttHa 


CLASS  FEATURES  and  PERFORMANCE 

.  .  .  COACH  FARE! 


MAKE  YOUR  MOBILE  TELEPHONE  SYSTEM  FLY  WITH 


PmVATE  PATCH  III 


I 


A  high  p^ontiance  VOX  t>ased  patch  for  simplex  systems  and  for 
operation  through  remotely  located  repeaters. 

Thousands  of  Private  Patch  lirs  are  in  both  amateur  and  com- 
mercial use  worldwide.  Private  Patch  HE  enjoys  a  reputation  that  is 
second  to  none. 

ON  ID  and  ottier  powerful  features  make  Private  Patch  III  the  best 
deal  going  In  Vox  Simplex  phone  patches^ 


MODEL  CS-9500 


For  exemplary  simplex  pertomiance,  the  CS^9500  control  station  tnter- 
oonnect  Incorporate  a  full  Vz  second  of  EarKlline  to  mobile  eiectronic 
voice  delay  Voice  delay  assures  crmpatibiltty  with  the  slowest 
cress  or  tornked  repeater  systems. 

Attractively  styled  to  complement  any  decor. 


•  Three  simple  connections  to  base  radio 

•  Simplex  operation  (VOX,  of  course) 

•  Digital  "fast  VOX" 

•  Toll  restrict 

•  Secret  toll  disable  code 

•  Selectable  tone  or  pulse  dialing 


STANDARD  FEATURES  (Both  models) 

«  Automatic  busy  signal  disconnect 

•  Control  interrupt  timer 

(maintains  positive  control  In  simplex  mode) 

•  Three  digit  access  code  (eg.  *  73) 
■  Ringout  (reverse  patch) 

•  Ringout  inhibit  it  channel  is  in  use 


•  Uglitning  protectors 

•  Spare  relay  position 

•  110V AC  supply 

•  And  much  more 

OPTIONS:  12  VDC  or  230  VAC  power 

FCC  registered  coupler 


Connect  Systems  Inc. 

23731  Madison  St. 

Torrance  CA  90505 

Phone:  (213)  37^6803 
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Hustler  VHF  and  UHF  antennas  offer  a  combination  of  gain,  durability  and  value 
which  have  made  them  the  antenna  most  often  demanded  for  repeater  appltcations. 

ReliabiUty  and  Performance  -  Beyond  Your  Expectations 


G7  -  144 


Electrical 

•  Gain  7dBd 


VSW)  3  MH2 

under  1.5;1 


Lightning 
Pfotection 

Shunt  Fed 
DC  ground 


•  Termmation 
Type  N  Female 

Mgchanical 

Lengtfi  15*4" 
Weight  TO  \b% 

Wind  SurviVftI 
1IXJ  mph 


Moiintiiig  Up  to 

2''  nvist. 


G7  -  220 


Electrical 

•  Gain    7dBd 


•  VSWB    4  MHz 

under  1,5:t 


Lightning 
Protictiofi 

^unt  Fed 
DC  ground 


•  TerminitJOfi 
Type  H  Female 

Mechanical 

Length    Wr 
Weight   7.0  \bs. 

Wind  Survival 
110  mph 


Mounting   Up  to 
2"  mast. 


G6  -  440 


Electrical 

"■  ~  rr        ■ 

•  Gain     6d5d 


VSWp     S  MHz 
under  !.S:1 


Lightning 
Protection 

Shum  Fed 
DC  ground 


•  Termination 

Tvpe  N  Female 

Mgchanical 

Length    7*3" 
Weight    16  lbs. 

Wind  Survival 
US  mph 


Mountinp    ^P  ^ 
2*'  masL 


HUSTLERi  INC.  •  One  Newtronics  Place  •  Mineral  Wells,  Texas  76067  •  (817)  325-^ 


cma^  2ef  on  rcaoer  service  cai^o 


New  MFJ-1274  lets  you  work  VHF  and  HF  packet 
with  built-in  tuning  indicator  for  $169.95  .  .  . 

.  .  .  you  get  MFa*s  latest  clone  of  TAPR's  TNC-2.   TAPR's  VHF/HF  modem  and 
built-in  tuning  Indicator  that  features  20  LEDs  for  easy  precise  tuning 


I 


I 
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MFJ  1274 

$15993 

MFJ  !  270 

$13995 


Now  70U  can  join  tlie  exciting  world  of 
packet  radio  on  both  VHF  and  HF  bands  with  a 
precision  toning  indicator  «  .  .  for  an  incredible 
$169.95t 

You  get  MFJ's  lop  quality  tiimr  of  tUr  highly 
acilaimed  industry  siandard  TAPR  TNC'2  Wo'vr 
made  TAPR  s  modem  sdeciable  Icir  both  VHF  and 
HF  operation,  added  their  precision  20  st*^mrni  LKI) 
tuning  indicator,  a  ITL  st*rial  port,  an  t  asily 
replaceable  lithium  baiierA'  tor  mt^iiiory  bat  k-np  and 
put  it  all  in  a  new  cabinet. 

iryou  don'l  need  the  tuning  inditatnr  or  ilie 
convenience  of  a  switchable  VHF/IIF  nii>deni.  rhoost* 
the  affordable  MFJ  1270  lor  SI 39  95 

All  you  need  to  opei3lr  (>ackct  radio  is  a 
MFJ' 1 274  or  MFJ- 1270.  your  rig.  and  any  home 
computer  with  a  KS-232  serial  p<jn  and  terminal 
program. 

[f  you  have  a  Commodore  64,  128.  or  VIV  20  you 
ran  use  MFJ's  optional  Starter  i'ac  k  to  tart  on  ihe  air 
immediately-  The  Starter  Pack  includes  interlacing 
cable,  terminal  software  on  disk  cjr  tape  and 
complete  instructions  ,  .   evervihing  vou  need  lo  get 
on  packet  radio.  Order  MFJ- 1282  (diskl  or  MFM283 
(tapeK  S  19.95, 

Unlike  machine  specific  TNCs  you  never  have  to 
won^'  about  your  MFJ-1274  or  MFJ- 1270  bet^oming 
obsolete  because  you  change  computers  or  bt*eause 
packet  radio  standards  change.  You  can  use  any 
compukT  with  an  RS-232  serial  port  with  an 
apropriale  terminal  program,  II"  packet  radio 
standards  change,  software  updates  will  be  made 
available  as  TAPR  releases  them. 

Also  sfjeeds  in  excess  of  56K  bauds  are  pf>ssible 
with  a  suitable  external  modem!  Try  thai  with  a 


machine  specific  TNC  or  one  without  hardware 
HDLC  as  higher  speeds  come  Lnto  widespread  use. 

You  can  also  use  the  MFJ- 1274  or  MFJ- 1270  as 
an  exc^ellent  but  inexpensive  digipeater  to  link  other 
packet  stations. 

Both   feature  AX.25  Level  2  Version  2  software, 
hardware  Hr>LC  for  full  duplex,  true  Data  Carrier 
Detect  for  HF,  multiple  connects,  256K  EPROM,  16K 
RAM  (e?cpandable  to  32K  with  optional  EPROMl, 
simple  operation,  socketed  ICs  plus  much  more. 

You  get  an  easy-to-read  manual,  a  cable  to 
connect  your  transceiver  (you  have  to  add  a 
connector  for  your  piarticular  radio},  a  connector  for 
the  TTL  serial  port  and  a  power  supply  for  110  VAC 
operation  (you  can  use  12  VDC  for  portable,  remote 
or  mobile  op»erationK 

Help  make  history!  Join  the  packet  radio 
revolution  now  and  help  spread  this  exciting  network 
Ihroughoul  Ihe  world.  Order  the  top  quality  and 
affordable  MFJ-1274  or  MFJ- 1270  today. 


Now  yon  can  tnnc  in 
HP*  OSCAR  and  other  non- 
FM  packet  stations  fast! 

This  MFJ  clone  of  the  TAF^R 
tuning  indicator  makes 
tuning  natural  and  easy  -  -  it  shows  you  which 
direction  to  tune.  All  you  have  to  do  is  to  center  a 
single  LED  and  you  Ye  precisely  tuned  in  to  within 
10  Hz.  20  LEDs  give  high  resolution  and  wide 
frequency  coverage. 

The  MKI-1273  tuning  indicator  plugs  into  the 
MFJ- 1270  and  all  TNC  Is,  TNC '2s  and  clones  that 
have  the  TAPR  tuning  indicator  connector. 


MFJ- 1273.  S49^95 


Orrler  ahj  product  from  MFiJ  and  try  It  -* 
■•  obllgattoD.  If  not  satisHed  ret  am  within 
SO  days  for  prompt  refujid  (less  shipping). 
•  One  year  uriifiri'lmrjiiiil  miiinnnn-  •  Acjil 
$5.(X)  <-±if ^h  Hhi|>|>ll^^/|ul^lljinti  *  C  ^ill  or  wrii<   inr 
In*!'  raijilti^.  ttvt-^r  KJO  prtHimlM. 

"When  You  S^jy,  Say  7$" 


MFJ  ENTERPRISES,  IN€» 

\Vi\  VM    Miss   Siai*\  MS  :i*^7li2 
CWOX  ^4  ON  R£AD0t  SERVICE  CARH 


To  Order  or  for  Toor  Nearest  Dealer 

800-647-1800 

Call  601  323-5869  in  Miss,  and 
cjuislrfi-  cxiriUnrmat  USA. 
Tflrx  53-4590  MFJ  STKV 
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EVER  SAY  DIE 


FLAB  BUSTERS 

If  3fcw' ve  been  doing  your  home- 
work piopefty  you're  weU  awmre 
IMt  sctenoe  la  quite  definite  about 
two  things.  No  matter  what  the  To- 
bacco Institute  does  to  muddy  the 
ivaiafs,  the  fad  b  that  smoking 
has  two  major  di^wbacks— one,  it 
shortens  your  life  substantidliy, 
adding  even  more  to  your  misery 
by  making  your  final  years  far 
mofie  painful  than  for  non-smok- 
eis — two,  you're  setting  an  awfut 
exampie  for  your  kkfe. 

Tlie  other  science  fact  ts  that 
the  more  ovenveight  you  are^  the 
shorter  yoiir  life  is  go^ng  to  tie. 
other  ttwigs  being  equal. 

Now,  it  may  be  ttiai  you,  ike  a 
few  mllHon  ottters  in  Amenca,  are 
fiving  a  lite  of  quiet  despefatkm — 
anxious  to  have  it  all  ovef  with,  btM 
without  the  guts  to  take  a  long 
walk  on  a  short  pier.  We  n^^  can 
tfiat  pier  pressure.  It's  uniikely 
though,  lor  most  unhappiness 
stents  from  isolation — being  lone- 
ly. As  a  ham  you  have  onfy  to  turn 
on  your  rig  and  you're  immediate- 
iy  up  to  here  in  potential  friends — 
unle^  of  course  you're  a  OXer, 

DXers  have  no  friends.  Their 


milieu  is  the  pileup  or  the  fist,  nei- 
ther of  which  ts  calcuiaied  to  ern 
courage  any  good  feefings  from 
either  their  asmpetitors  of  the  DX 
ops  having  to  listen  to  ttie  silly 
mess.  When  a  DXef  makes  a  con* 
lad,  all  the  other  OXers  are  angry 
and  begrudge  eve  17  second  it 
keeps  them  from  getting  throiigh. 
Tail-erxiing,  breakingnn,  swishing 
around  tfie  tiand  calling,  aJI  tend 
to  cause  aggravation,  not  happi- 
ness. The  DX  op,  knowing  you 
ooukJ  care  i^»s  about  tiim  persorv 
aly-^tfiat  all  you  want  is  a  kitisy 
OSL  card — isn't  Ofie  of  your  bo- 
som buddies  eithef ,  So  much  for 
OXing—^md  J  ve  woffced  320  or  so 
countries  and  operated  from  56  so 
far,  so  tell  me  aboiA  it. 

There  isn't  much  I  can  say 
atKXit  smoking — as  nasty  a  gov- 
emment-sancboned  drug  adcfic- 
tion  as  ttiere  is,  one  which  in- 
evitably i^ids  to  deatfi — usually  a 
painful,  tingeting  one.  So  light  up 
and  lef  s  j^ti^f^^^  thai  big  Eat  beer 
betty  of  yottfs.  I  see  your  eyes 
shifting  nervously— I'm  hitting 
home  for  a  krt  of  fiams.  Sure,  I've 
seen  you  at  DaytCHi„  your  lard 
hanging  over  yotir  belt. 


QSL  OF  THE  MONTH 

To  enter  your  QSL,  mail  it  in  an  envetope  to  73,  ViGE  Center,  70  Rte. 
202  H.,  PetBftxmtjgh  NH  03458,  Attn:  OSL  of  the  Uonlh.  Winners 
receive  a  one-y^  subscription  (or  extension)  to  73.  Entiies  not  in 
errvekjpes  cannot  be  accepted. 
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You  know  what  scientists  have 
ifscovered?  Well,  you  don't  want 
to  know.  They  began  to  si^ptcton 
it  over  fifty  years  ago  when  they 
fouFKJ  that  mice  fed  just  above  a 
starvation  diet  fived  twice  as  k>ng 
as  welMed  mice.  Ooops!  They've 
been  hoping  this  didn't  appfy  to 
humans  because  scientists,  like 
the  rest  oi  us,  are  addicted  to 
eating. 

If  you've  got  a  good  reason  to 
try  and  stay  aSive  ioriger  than  aver- 
age— and  even  have  hopes  of  do- 
ing this  while  slaying  heaithy, 
which  does  terid  to  make  it  more 
fun — if  you* re  interested  in  being 
oneof  tfie  tast  surviving  hams  and 
writing  a  twok  on  how  we  kist  our 
ham  bands,  one  by  one,  to  com- 
mercial interests,  ttien  you* re  go- 
ing to  stop  smoking — ^or  even 
breathing  secorxi^hand  smoke — 
artd  you*re  going  lo  diet  down  untif 
you  are  thin.  I'm  noi  talking  aver- 
age weight,  I'm  talking  t-h-i-n. 

AtxMit  fifteen  years  ago  I  got 
tired  of  being  fat.  I'd  been  fat 
since  amurid  ten  years  okj  when 
my  grarKimother  filled  me  full  of 
her  irKfedtbly  delicious  pies,  cob- 
bters,  and  cakes  and  coukJ  find  no 
real  benefits  to  the  conditkHi.  So  I 
went  on  a  ISOOncatone  diet  for 
eight  months  and  dropped  85 
pounds.  Oh,  f  eventually  put  about 
ten  back  on,  but  in  general  I've 
field  my  weight  ever  since. 

Eight  months  without  ice 
cream^without  cake..,aaargh! 
Eight  months  of  cutting  the  fat  off 
my  meat  (don*t  you  love  ham 
fat?) — eschewing  (not  chewing) 
tKead  and  butter.  The  fanatk;  di- 
eter steps  anxiously  on  the  a^le 
each  morning,  hoping  for  the  best. 
It  gets  to  wfiere  you  brush  your 
teeth,  bkiw  your  nose  and  spit  a 
couple  of  times,  jusi  lo  be  as  light 
as  possible  for  the  weigh-in. 
Good,  another  third  of  a  pound 
gone!  Wfiew. 

I'm  65  this  year  so  wfwfi  \  read 
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, . .  pacesetter  in  Amateur  Radio 


By  Popular  Demand ! 


TH-21BT/31BT/41BT 

The  smallest  HT "  is  now  even  better?  The  new  *'BT-Series*' 
gives  you  a  pius-a  built-in  DIP  switch  programmable  CTCSS 
encoder!  Now  you  can  access  more  than  one  "private  line' 
over  the  airl  The  original  TH''21A  Series  (The  Smallest  HT  *) 
Is  still  available  from  the  VHF  leader- Kenwood! 

•  High  or  low  power 
Choose  1  watt  high— 
enough  to  "hit"  most  local 
repeaters;  or  a  battery- 
saving  1 50  mW  low. 

•  Pocket  portability! 
Kenwood's  TH -series  HTs 
pack  convenient,  reliable 
perfonnance  in  a  package 
so  small,  it  sfips  into  your 
shirt  pocket!  It  measures 
only  57(2.24)  Wx120 
(4.72)  Hx  28  (1.1)  D  mm 
(inch)  and  weighs  260  g 
(.57lb)wfthPB-21- 

•  Expanded  frequency 
coverage  (TH-2tBT/A), 

Covers  141000-150.995  MHz  in  5  kHz 

steps,  includes  certain  MARS  and  CAP 

frequencies. 

TH-31BT/A:  220.000-224.995  MHz  in 

5-kHz  steps. 

TH-41BT/A:  440-000-449395  MHz  in 

5-kHz  steps, 


Easy- to -operate,  functional  desiga 

Three  digit  thumbwheel  frequency  selection  and 
top-mounted  controls  increase  operating  ease. 

Repeater  offset  switch. 

TH-21BT/A:  ±600  kHz.  simplex. 
TH-31BT/A:  —16  MHz,  reverse  simplex, 
TH-41BT/A:  ±5  MHz.  Simplex, 
Standard  accessories: 

Rubber  flex  antenna,  earphone,  wall  charger, 
180  mAH  NiCd  battery  pack,  wrist  strap. 

Quick  change,  locking  battery  case. 

The  rechargeable  battery  case  snaps  securely 
into  place.  Optional  battery  cases  and  adapters 
are  available 

Rugged,  high  impact  molded  case. 

The  high  impact  case  is  scuff  resistant,  to  retain 
its  attractive  styling,  even  with  hard  use. 


TH-^enes  iranscewers  shown  with  oQtionai  S^ubb^Duk  anienna. 

Specuficafions  an<J  ptices  <am  subfcci  to  change  wjthow  nottce  or  c^igatkm. 

Compfefe  sendee  manuals  are  avAtiatfe  fof  Ait  Kenwood  transcetvefs  and  most  accessories. 


Optfonaf  accessories: 

•  HMC-1  headset  with  VOX 

•  SMC-30  speaker  microphone 

•  PB-21  NiCd  180  mAH  battery 

•  PB-21H  NiCd  500  mAH  battery 

•  BC-2  wall  charger  for  PB-21H 

•  BC-6  2 -pack  quick  charger 

•  DC- 21  DC- DC  converter  tor  mobile  use 

•  BT-2  manganese/alkaline  battery  case 

•  EB-2  exlemal  C  manganese/alkaline 
battery  case 

•  SC-8/8T  soft  cases  with  belt  tiook 

•  BH-3  belt  hook 

•  AJ-3  thread- loc  to  BNC  female  adapter 

•  RA-a A/9A/10A  StubbyDuk  antenna 
•TU-e  sub-tone  unft  (TH-21AT/A  only) 

More  information  on  the  Smallest  NT" 
is  available  from  Authorized  Kenwood 
Dealers. 

KENWOOD 

KENWOOD  U-S.A.  CORPORATION 
2201 E.  Dominguez  St.,  Long  Beach,  CA  90810 
PC,  Box  22745,  Long  Beach,  CA  9080V5745 
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pacesetter  in  Amateur  Radio 


Matching  P^, 


TS-711A/811A 


TheTS-711A  2  meter  and  theTS-811A 
70  centimeter  all  mode  transceivers 
are  the  perfect  rigs  for  your  VHF  and 
UHF  operations.  Both  rigs  feature 
Kenwood's  new  Digital  Code  Squelch 
(DCS)  signaling  system.  Together, 
they  form  the  perfect  "matching  pair" 
for  satellite  operation. 

•  Highly  stable  dual  digital  VFOs. 

The  10  Hz  step,  dual  digital  VFOs  offer 
excellent  stability  through  the  use  of  a 
TCXO  (Temperature  Compensated 
Crystal  Oscillator). 

•  Large  fluorescent  multi-function 
display. 

Shows  frequency.  RIT  shift.  VFO  A/B, 
SPLIT,  ALERT  repeater  offset,  digital 
code,  and  memory  channel 

•  40  multi-functjon  memories. 

Stores  frequency,  mode,  repeater  off- 
set, and  CTCSS  tone.  Memories  are 
backed  up  with  a  built-in  litfiium  battery. 


VHF/UHF  all-mode  base  stations 


Versatile  scanning  functions. 

Programmable  band  and  memory  scan 
(with  cfianne!  lock-out),  "Center-stop"* 

tuning  on  FM.  An  "alert"  function  lets 

you  listen  for  activity  on  your  priority 
channel  while  listening  on  another 
frequency.  A  Kenwood  exclusive! 

RF  power  output  control. 

Continuously  adjustable  from  2  to 
25  watts. 


•  Automatic  mode  selection. 

You  may  select  the  mode  manually 
using  the  front  panel  mode  keys. 
Manual  mode  selection  is  verified  in 
International  Morse  Code. 

•  All-mode  squelch. 

•  High  performance  noise  blanker. 

•  Speech  processor. 

For  maximum  efficiency  on  SSB 
and  FM. 

•  IF  shift- 

•  **Qufck-Step"  tuning. 

Vary  the  tuning  characteristics  from 
"conventional  VFO  feef  to  a  stepping 
action. 
«  Built-in  AC  power  supply. 
Operation  on  12  volts  DC  is  also 
possible. 

•  Semi  break-in  CW,  with  side  tone. 

•  VS-1  voice  synthesizer  (optional) 

MoreTS-711A/811A  rnformation  is 
available  from  authorized  Kenwood 
dealers. 


Optional  accessories. 

•  IF-1QA  computer  interface 

•  IF-232C  level  translator 

•  CD-10  call  sign  display 

•  SP-430  external  speaker 

•  VS-1  voice  synthesizer 

•  TU-5  CTCSS  tone  unit 

•  MB-430  mobile  mount 


MC-48B  16-key  DTMR  MC-43S  UP/ 
DOWN  mobile  hand  microphones 
SW-200A/B  SWR/power  meters: 
SW-200A   1,8-150  MHz 
SW-200B  140-450  MHz 
SV\rr-1  2-m  antenna  tuner 
SWT-2  70-cm  antenna  tunef 
PG-2U  DC  power  cable 


•  MC-60A.  MC'SO,  MC-85 
deluxe  desk  top  microphones 

Cftmptefe  service  msnuaSs  are  avarfad^  for  aft  H&nwood  tran^etv^n  and  mosi  sccessoues. 
Specitfcaifons  and prtces  are  su£t/ecf  to  ctiange  wtthoui  noitce  or  otHgauon. 


KENWOOD 

KENWOOD  U.S.A.  CORPORATION 

2201 E.  Dominguez  St.,  Long  Beach,  CA  90810 
P.O.  Box  22745,  Long  Beach,  CA  90801-5745 
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EDITED  B  Y  BRYAN  HASTtNGS  KA1HY 


Education  and 
Young  Hams 

AMATEUR  RADIO  HAS  OFTEN  BEEN  AC- 
CUSED of  being  a  pastfme  for  the  aging:  not 
totally  untrue  in  light  of  a  recent  poU  which  put 
th€  average  ham  at  58f  ORX  this  month  fo- 
cusses  on  what's  happening  to  bring  fresh 
blood  mto  our  hobby.  But  first. . . 

Larry  finds 
Greener  Pastures 

WE  AT 73  MAGAZINE  ANNOUNCE  LAfiflY 
LEDLOW  NASeG0CQW/9H3FS  as  our  r>ew 
Editor-in-Chref,  starting  in  September. 

Larry  is  bringing  a  great  deal  of  pertinent 
experience  to  the  post.  He  has  been  writing 
technical  reports  for.  and  editmg,  official  De- 
partment of  Defense  publicatrons  since  1980, 
and  has  been  a  regular  contfibuting  editor  for 
severaijourrtals^  Including  Manttoring  Times. 
He  is  also  founder  of  the  only  active  volunteer 
examining  team  in  UnUed  Kingdom  (1985), 
and  has  taught  numerous  U.S.  licensing 
courses  since  19S3.  He  has  also  been  ex- 
tremely active  in  organizing  special  event  sta- 
tions and  DXpeditions  (NA5C/C56  in  1985. 
and9H3FSin1986). 

We  are  proud  that  Larry  chose  to  be  with  us 
to  pursue  two  fine  talents  of  his:  writing  and 
amateur  radio! 

Inter-Urctiin 
Paciiet  Mail 

A  PROJECT  FOR  PUTTING  DEMONSTRA- 
TION HAM  RADIO  STATIONS  JN  ELEMEN- 
TARY SCHOOLS  has  provided  inspiration  for 
a  pocket  pen-pa)  message  exchange  in  New 
England. 

Byron  "Luck''  Hurder  KY1T  recently  in- 
stalled a  small  amateur  radio  station  m  his 
focal  elementary  school  on  Cape  Cod,  and 
reported  this  in  a  message  to  *^ALL/'  When 
Conrad  -Butch*'  Ekstrom  WStGXM,  an  ele- 
mentary school  teacher  in  Lempster  NH  and 
an  ardent  ham.  suggested  exchanging  mes- 
sages between  the  students  of  the  two 
schools.  Luck  and  Butch  prepared  lists  of 
names,  ages,  and  se^es  of  their  respective 
candidates  and  matched  them  up. 

There  have  now  been  several  packet  mes- 
sage exchanges  between  the  two  schools. 
Other  hams  have  already  asked  to  participate, 
involving  several  schools  around  them.  This  is 
certainly  a  nice,  easy  "grass-roots"  project 
and  an  excellent  promotion  of  the  hobby  to 
young  people! 


Ham  Schoiarships 

THE  PRESIDENT  OF  THE  DAYTON  AMA- 
TEUR RADIO  ASSOCIATION,  Ray  Smith 
KRBB,  has  announced  the  winners  of  the 
association's  1987  scholarships.  They  are: 
Douglas  Kleeman  KA9LWM  of  Shawano  Wis* 
consin;  Carol  Colby  KA8PLF  of  Midland, 
Michigan;  Robert  Jackson  KA70CV  of  Tuc- 
son, Arizona,  and  Michael  Wozniak  KD8TA  of 
Martin's  Ferry.  Ohio,  Each  of  Ihese  students 
will  receive  one  thousand  dollars  toward  tu- 
ition at  the  school  ot  their  choice- 

The  program  is  open  to  any  FCC-licensed 
amateur  graduating  from  high  school  in  the 
year  that  the  awards  are  given.  There  are  no 
restrictions  on  the  license  class  nor  course  of 
study  selected  by  the  student- 
Information  and  appllcatfons  for  the  pro- 
gram are  available  after  January  1  from  DARA 
Scholarships,  317  Ernst  Avenue,  Dayton  OH 
45405,  The  deadline  for  feceipt  of  the  corri- 
pleied  appfications  is  May  15. 


WB2JSM 

On  Air  Again 

AFTER  A  NEARLY  SEVEN-YEAR  HIATUS. 
the  Amateur  Radio  Club  Station  of  the  New 
York  Hall  of  Science  al  Rushrng  Meadows- 
Corona  Park  Is  back  on  the  air  The  station 
had  been  closed  since  1981,  when  the  Hall 
was  Closed  for  majof  renovations;  but  now  has 
bean  instituted  as  a  permanani  exhibit  which 
wMI  be  operated  on  the  weekend,  dunng  nor- 
mal visiting  hours* 

This  100-memberclub  has  been  cited  for  its 
many  outstanding  endeavors,  such  as  traffic- 
handling  for  the  New  York  relatives  ot  people 


Robert  Jackson  KA  70CV 

affected  by  the  earthquake  in  Guatemala  \n 
1979.  and  in  Italy  in  1980,  The  Club  also  visits 
the  pediatrics  section  of  the  Flushing  Hospital 
at  Christmas  to  enable  the  children  there  to 
have  a  direct  Ifnk  to  Santa  Cfaus. 

The  President  of  the  Club,  Arnle  Schiffman. 
says  that  there  will  also  be  special  amateur 
radio  sessions  set  up  for  school  chifdren  al 
the  Hall. 

Entiancement  Stats 

NOVICE  ENHANCEMENT  WAS  CREATED 
TO  ALLOW  BEGINNERS  VOICE  PRIVI- 
LEGES in  sections  of  the  28-.  220-,  and  1270* 
MHz  bands,  all  in  an  effort  to  arouse  new 
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interest  in  amaleur  radio,  and  H  is  working. 
The  number  of  tickel  applications  in  April 
broke  the  3,000  mark,  the  first  time  tn  several 
years;  and  in  May,  the  FCC  received  a  whop- 
ping 7,065  appficalJons!  The  number  of  6-10 
forms  processed  by  the  FCC  for  these  two 
months  has  nearly  doubled  ovef  the  same  two 
months  in  1986. 

Task  Force  Update 

THE  RESPONSE  to  the  recent  caff  in  OSTfor 
volunteers  for  the  ARRL  Education  Task 
Force  was  very  good.  \l  Is  now  possible  (o 
organize  and  distribute  the  work  of  \ho  group 
through  the  creation  of  separate  '* working 
groups"  to  address  the  elemeniary  school, 
high  school,  and  adult  education  fevels.  22 
hams  are  ori  the  task  force  aHogether,  with 
five  in  each  of  the  working  groups. 

There  are  two  main  purposes  for  the  Educa- 
tional Task  Force.  It  will  review  and  update 
curricula  for  the  teaching  of  all  classes  of  Anv 
ateur  Radio,  using  techniques  currently  avail- 
able in  the  education  discipline;  and  explore 
and  report  innovative  methods  of  establishing 
Amateur  Radto  clubs  in  elementary,  junior, 
and  senior  high  schools. 

For  more  information  on  this,  contact  Tom 
Frenaye  KIKI,  ARRL  New  England  Division 
Director. 

Beverly  Hills  Hams 

TWO  YEARS  AGO.  Craig  Dible  KBSU^K.  a 
social  studies  teacher  at  the  Horace  Mann 
Elementary  School  in  Beverly  Hilts,  brought  a 
shortwave  radio  10  his  class.  Antennas  were 
put  on  the  roof,  and  the  class  became  known 
as  the  schoors  listening  post.  They  tuned 
into  broadcasts  from  all  over  the  world,  and 
discussed  in  class  such  issues  as  Japanese 
reaction  to  President  Reagan's  proposal  to 


impose  tariffs  on  their  products,  and  how 
the  Soviets,  Brittsh,  and  Americans  treated 
the  Chernobyl  disaster.  They  also  monitored 
local  police,  fire,  and  emergency  medical 
frequencies. 

f^ow,  after  listening  to  many  broadcasts, 
students  wanted  to  become  pan  of  the  aclron. 
With  $3000  in  state  grant  funds.  Dibte  set  up  a 
ham  station  at  the  schoo*.  Six  of  his  students 
have  already  gotter^  their  tickets,  and  three 
more  plan  to  take  the  test  soon.  In  all  about 
forty  of  his  students  are  using  the  equipment. 

Paul  Mazer 
Honor  Award 

IN  MEMORY  OF  SILENT  KEY,  PAUL  MAZER 
N2PM,  the  Board  of  Directors  of  the  New  York 
Hat)  of  Science  ARC  have  established  the 
honor  award  in  his  name.  This  year,  at  a  New 
York  Hall  of  Science  ceremony,  Paut's  wife 
Dorothy  Ma^er  presented  this  special  award 
to  Joe  Fairclough  WB2JKJ, 

Joe  developed  an  English  curriculum 
around  Amateur  Radio,  Students  iearn  the 
International  Morse  code  at  the  start  of  the 
term  and  practice  their  spelling  and  vocabu- 
lary skills  by  using  CW.  Grammar  is  taught 
using  Amateur  Radio  publications  and  books 
as  texts.  Through  Joe  Fairclough's  instruction 
and  patience*  many  of  his  students  have 
qualified  to  become  licensed  amateur  radio 
operators. 

73  Magazine  extends  congratulations  to 
Joe  WB2JKJ  and  his  Kids  for  a  job  well  done. 


WNZ  Award 


THE  EDITORS  OF  CQ  MAGAZINE amounce 
the  Worked  Novice  Zones  (WN2)  Award, 
which  is  available  onty  to  holders  of  a  U.S. 
Novice  or  Technician  class  license  for  proof  of 


contact  with  at  least  25  of  the  40  CO  Zones  as 
defined  by  the  WAZ  rules.  All  contacts  must 
be  made  using  the  Novice  80%  40%  15-,  or 
1 0-meter  bands,  using  modes  authorized  for 
these  bands,  and  using  transmitter  power  au- 
thorized for  the  Novice  or  Technician  license. 
All  contacts  must  be  made  as  a  Novtce  or 
Technician,  afthough  at  the  time  of  submis- 
sion, the  licensee  may  have  upgraded  to  a 
higher  class  of  license. 

The  WNZ  award  is  available  as  a  mixed 
mode,  CW  only,  or  SSB  only.  Rules  for  the 
WNZ  are  essentially  identical  to  the  standard 
CQ  WAZ  rules.  The  WNZ  award  may  be  used 
to  fulfill  part  of  the  application  requirement  for 
the  WAZ  award  when  the  operator  is  fmaJiy 
able  to  confirm  the  remaining  15  Zones, 

This  award  rs  a  good  first  step  for  Novices 
and  Technicians  toward  the  "big-feague" 
awards.  For  application  and  zone  map,  write 
to  CQ  Magazine  in  Hicksville  NY  1 1 801 , 

W9PRN 

Scholarship 

THE  EDMOND  METZGER  W9PRN  SCHOL- 
ARSHIP has  been  created  for  students  who 
attend  the  University  of  lltinois.  Indiana  Uni- 
versity, or  the  University  of  Wisconsin.  They 
must  be  pursuing  a  course  of  study  in  Electri- 
cal Engineehng,  be  a  licensed  radio  amateur, 
and  be  a  member  of  the  ARRL.  For  further  info 
on  this  scholarship,  please  contact  Don  EvMsi* 
2or  KA9QWC,  R.R.  ^1  Box  206,  Larwiil  JN 
46764-9726. 


Articles! 


GRANTED,  THE  DAYS  OF  THE  TOTAL 
HOME-BREW  STATION  may  be  fading  fast. 
Granted,  the  awesome  circuitry  of  today's  full- 
featured  rigs  daunts  all  but  the  most  technical- 
ly minded  of  us.  But  natural  curiosity  and  the 
skyrocketing  prices  of  equipment  still  keep 
hams  constantly  tinkering  and  coming  up  with 
a  better—and  cheaper— mousetrap.  And.  of 
course,  the  increasing  sophistication  of  our 
hobby  demands  more  than  ever  the  talents  of 
those  who  can  explain  compEeK  material  in 
simpler  terms. 

So,  if  you're  sitting  there  saying  to  yourself 
'This  project  was  so  cheap/fast/simple/neat 
that  V\\  have  to  write  about  it  some  day/'  make 
that  someday  today.  Call  or  write  us  about  our 
editorial  calendar.  All  submitted  articles  will 
be  promptly  reviewed- 

Let  hams  the  world  over  in  on  your  great 
ideas— through  73  Magazine. 


Wayne  with  one  of  the  junior  members  ofhamdom,  Jake  KB5BNR,  at  the  Dallas  Hamfest.  Jake 
was  eight  when  he  got  his  ticket. 
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Thanks f o . .  . 

THIS  MONTH  S  QRX  was  compiled  with  the 
help  of  Hamsptattef,  The  W5YI  Report ^  The 
ARRL  Letter ,  the  New  York  Hall  of  Science, 
David  McLanahan,  DARA,  The  Los  Angetes 
Ttmes,  CQ  Magazine,  and  the  good  pup 
Lena.  Send  your  news  and  photos  to  73 
Magazine,  WGE  Center.  Peterborough  NH 
03458-1194,  Attn:  QRX. 


Put  More  Punch 


in  Your  Packet 


Outstanding  fnechanical  design 
makes  the  IsoPole  the  only  logical 
choice  for  a  VHF  base  station, 
especially  for  Packet  operation.  All 
Isopole  antennas  yield  the  maxifnum 
gain  attainable  for  their  respective 
lengths  and  a  maximum  signal  on  the 
horizon.  Exceptional  decoupling  from 
the  feed  line  results  in  simple  tuning 
and  a  significant  reduction  in  TVI 
potential.  The  IsoPole  antennas  are 
all  impedance  matched  in  the  factory 
so  that  no  field  tuning  is  required.  The 
IsoPoles  have  the  broadest  frequency 
coverage  of  any  comparable  VHF 
base  station  antenna.  This  means  no 
loss  of  power  output  from  one  end  of 
the  band  to  the  other,  when  used  with 
SWR  protected  solid  state 
trance i vers.  Typical  SWR  is  1.4  to  1  or 
better  across  the  entire  band. 

A  standard  50  Ohm  SO-239  connec- 
tor is  recessed  within  the  base  sleeve 
(fully  weather  protected).  With  the 
IsoPole  you  will  not  experience  ag- 
gravating deviation  in  SWR  with 
changes  in  weather.  The  impedance 
matching  network  is  weather  sealed 
and  designed  for  maximum  legal 
power  The  aerodynamic  cones  are 
the  only  appreciable  wind  load  and 
are  attached  directly  to  the  support  (a 
standard  TV  mast  which  is  not  sup- 
plied). 


fsoPoIe  Specfflcdtlons 

Model 

Freq.  Coverage  (Mhz) 

Z1  VSWR  bandwidth 

Power  Rating 

Gain" 

Radiating  Element  Length 

Amateur  Net  Price 

*  *dbd  —  db  gain  over  a  dipole  in  free  space 


-  :i 


High  Performance  Hand- Held  Anten- 
na —  The  Hot  Rod 

The  Hot  Rod  antenna  can  be  ex- 
pected to  make  the  same  improve- 
ment to  hand-held  communications 
that  the  IsoPole  antennas  have  made 
to  base  station  operation.  Achieve  1  or 
2  db  gain  over  ANY  5/8  wave  two 
meter  telescopic  antenna.  The  factory 
tuned  HR-1  is  20%  shorter,  lighter  and 
places  far  less  stress  on  your  hand- 
held connector  and  case.  It  will  easily 
handle  over  25  watts  of  power,  making 
it  an  excellent  emergency  base  or 
mobile  antenna.  In  the  collapsed  posi- 
tion, the  Hot  Rod  antenna  will  perform 
like  a  helical  quarter  wave.  Three  Hot 
Rods  are  available;  HR-1  1/2  wave  2M 
Ant,,  HR-2  for  220  Mhz,  and  HR-4  for 
440  Mhz*  Amateur  Net  Price  on  all  Hot 
Rods  is  $19.95. 

For  either  base  station  or  hand-held 
operation  AEA  has  the  perfect 
VHF/UHF  antenna.  Put  more  punch  in 
your  Packet  station  with  an  AEA 
IsoPole  or  Hot  Rod  antenna.  To  order 
your  new  antenna  contact  your 
favorite  Amateur  Radio  Distributor 
For  more  information  contact  Advanc- 
ed Electronic  Applications,  P.O.  Box 
O2160,  Lynn  wood,  WA  98036,  or  call 
206-775-7373. 


144  220  440 

135-160  210-230  415^465 
>12Mhz  @  146Mhz    >15Mhz  @  220Mhz   >22Mhz  @  435Mhz 

1  kw  1  kw  1  kw 

3  dbd  3  dbd  3  dbd 

125.5"  (3.2m)  79.25"  (2m)  46"  (1-2m) 

$49.95  $49.95  $69.95 


Prices  and  Specifications  subject  to  change  without  notice  or  obligation. 


AEA 


Brings  you  the 
Breakthrough! 

CIRCLE  65  QN  READER  SERVICE  CARD 


f  f 


When  You  Buy,  Say  73 


ft 
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EVER  SAY  DIE 


ffOfnpBge4 

the  obits  of  much  younger  people 
buying  the  farm,  I  get  uneasy.  A 
great  many  of  the  hams  I  knew 
when  I  started  out  are  long  gone. 
f'm  running  otH  of  pens  to  mark 
ofd  friends  in  the  Silent  Keys 
column.  Ken  Grayson  W2HDM, 
Carmine  Miranda  W2MLM, 
Garald  Silsby  W1MCS,  John 
Williams  W2BFD,  Dexter  MtUer 
W2MSZ,  Bob  Gunderson  W2JI0, 
OscarW2KU,  Sam  Harris  W1F2J, 

Perhaps  it's  the  same  sense  of 
invulnerability  which  lets  kids 
drrnk  and  drive  which  blinds  us  to 
the  consequences  of  swilling  six- 
packs  and  chomping  potato 
chips^r  even  wolfing  down  a 
Wfiopper,  which  has  around  6S0 
calories!  I  found  mat  a  few  months 
of  single*mindedly  dieting  worked 
wonders.  As  they  say  of  cocaine, 
ice  cream  is  wonderful,  but  is  it 
worth  dying  for? 

The  hardest  part  of  dieting  is 
m^ng  the  decision  to  actually  do 
it.  Once  youVe  done  that  the  rest 
is  easy— and  incredibly  reward* 
ing.  Once  you  donl  have  to  make 
a  decision  atiout  ice  cream  and 
other  Cfop  like  that,  it's  a  piece 
of... er... salad.  Oh,  your  body  will 
fight  back  for  a  few  days^  but  once 
you're  adjusted  to  1500  calories, 
you're  never  hungry  and  the  fat 
just  slowly  burns  off. 

Did  you  catch  Richard  Pryor's 
monotogue  about  his  addiction 
to  cocaine?  Welt,  what  he  went 
through  Is  a  lot  like  your  and  my 
addiction  to  fattening  foods. 
We're  surrounded  by  tempta* 
tion^the  cofd  cereal  sheEf  at  the 
supennarket — the  ice  cream  sec- 
tion— pies— a  whole  aisle  of 
bread— a  bakery  boutique— the 
c  rune  hies  section — beer  by  the 
case — ^Lordyl  The  meat  case  is 
full  of  steaks  marbled  with  fat — 
chicken  with  that  deliciously  fat 
skin — sausages-luncheon  meats 
(packed  with  fatjf— you  have  to  go 
some  to  fmd  real  food. 

I'm  going  to  t>e  watching  at  Day- 
ton next  year  to  see  how  weak- 
wilfed  you  are. 

Speaking  of  losing  our  bands, 
which  I  did«  how  soon  should  we 
start  a  pool  on  which  ham  band 
will  be  the  last  we  lose?  Til  put  my 
money  on  2m,  just  because  it's 
the  one  we're  using  the  most. 

As  our  ranks  thin,  weVe  going  to 
hmne  less  and  less  say  in  what 
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happens  to  our  bands.  A  group  of 
doddenng  old  men  who  are  con- 
tributing virtually  nothing  to  the 
world  aren't  going  to  have  much 
influence  against  weil-heeled 
Washrngion  communications  lob- 
bies. We're  still  holding  on  to  our 
bands  by  virtue  of  things  we  did  a 
generation  or  two  ago,  not  as  a 
result  of  what  weVe  doing  today. 

I'd  love  to  publish  articles  on 
spead-spectrum  communica- 
tions-^n  digit  any-encoding  pho- 
netics for  ultra-narrow  band  voice 
communications — on  high  spe^ 
packet  systems-but  if  rto  one  is 
left  to  experiment  and  write  the 
articles,  Vm  silting  here  with  an 
empty  in-basket.  Yes,  I  realize 
that  if  t  did  get  such  artfcles  that 
most  hams  wouWn*t  want  to  read 
about  such  new-fangled  garbage, 
humph.  But  I'm  game  to  try. 

You  wouldn't  believe  the 
Wayne  Green  hating  which  went 
on  back  in  1970  when  t  started 


volved — youngsters  who  witt  be 
strafning  at  the  bits  (and  bytes)  to 
try  new  communications  modes- 
youngsters  who  witi  pack  73  with 
articles  on  developments^ — arti- 
cles which  wilt  buitd  a  whofe  new 
genera  I  ion  of  small  bieinesses  like 
AEA,  Kantronics,  GLB,  and  soon. 

In  the  modem  communicattons 
world  amateurs  are  still  stuck  with 
smoke-signal  technology,  WeVe 
pathetically  ill-equipped  to  deal 
with  any  serious  emergencies. 
The  onty  bright  side  to  all  this  is 
that,  as  backward  as  we  are, 
we're  all  our  country  has  to  de- 
pend on  in  emergencies. 

U  your  club  is  having  some  suc- 
cess in  attracting  youngsters  and 
getting  them  licensed,  please  let 
me  know  at>out  it  so  I  can  pass  the 
word,  tn  the  meanwhile,  what  is 
your  club  doing  to  get  some  ex- 
citement going  on  220?  I'm  not 
hearing  crossband  repeaters  from 
220  to  20m,  which  will  allow  me  to 
talk  with  your  k>cal  Novices.  Let's 
see  some  action. 

NOVICE  ENHANCEMENT  NEWS 

How  well  is  it  working?  Hmmm. 
if  you  want  to  keep  from  stepping 


*\.,scientists...Jound  that  mice  fed 

just  above  a  starvation  diet  lived  twice 

as  long  as  well- fed  mice. " 


publishing  endless  articles  on  FM 
and  repealers.  Lordy,  the  massive 
reaction  I  got  to  that.  But  I  stuck  to 
rt,  pouring  out  articles  in  73.  pub- 
lishing a  monthly  Repeater  Bul- 
leiin,  organizing  FM  symposiums 
around  the  country.  After  a  couple 
of  years  everyone  had  a  2m  mo- 
bile rig  and  a  couple  of  HTs, 

This  isn't  a  health  magazine,  so 
Vm  not  going  to  run  hundreds  of 
articles  on  getting  into  shape — 
generating  another  generation  of 
Wayne  Green  haters.  But.  fellas,  I 
talk  with  you  on  the  air— 1  see  you 
at  hamfests — and  1  know  many  of 
you  enjoy  reading  my  editorials — 
so  I  feel  like  you're  personal 
fnends  and  I  worry  about  you.  I 
want  you  to  be  healthy— to  make 
plenty  of  money  and  to  enjoy  ama- 
teur radio  with  me. 

If  we're  going  to  have  any 
chance  of  fwlding  our  bands  we 
have  to  pay  our  dues.  We*ve  been 
having  a  free  lunch  for  a  genera- 
tion now— ever  since  the  incen* 
tive  licensing  disaster  in  1963. 
Your  dues  these  days  are  less  us- 
ing our  bands  (use  it  or  lose  it) 
than  in  getting  youngsters  in- 


on  toes,  perhaps  you*d  t>etter  not 
discuss  this  controversial  sub|ect 
over  the  air.  Of  course,  the  fact  is 
we  don't  know  yet. 

One  thing  we  do  know  is  ttiaf  we 
have  all  our  bets  on  it.  I  don*t  know 
of  any  back-up  projects  the  ARRL, 
the  industry,  or  even  the  FCC 
have  in  mind  in  case  Enhance- 
ment doesn*t  bring  in  the  expect- 
ed flood  of  newcomers. 

BJU  Welsh  W6DDB.  who's  been 
far  and  away  the  most  prolthc 
Novice  licenser  in  ham  history — 
he  won  the  coveted  Edison  Award 
from  GE  a  generation  ago  for  his 
work— says  he  hasn't  seen  any* 
thing  to  tie  happy  about  so  far.  He 
compared  the  California  licensing 
totals  for  the  first  four  months  of 
the  last  five  years.  These  went 
950—9 1 2—6 1 5—556—600 . 

Bill  pointed  out  that  the  slight 
increase  for  1987  reflected  the 
rush  by  fstovices  to  get  licensed 
before  the  more  difficult  exam  hit. 
Bill  predicted  a  higher  than  nor- 
mal April  and  May«  then  a  real 
drop  in  June. 

The  decrease  in  lapsed  Novices 
has  artificially  inflated  the  FCC's 


figures  showing  the  total  nufnber 
of  hams.  This  is  attributable  to  the 
ten-year  Novice  term,  not  more 
upgrades. 

Bill  feels  that  the  ARRL  has  sac* 
rificed  what  was  a  simple  Novice 
system  in  a  vain  effort  to  save  220- 
225  MHz.  He  belives  that  the 
ARRL  has  messed  up  again^ — 
strange  words  from  someone  who 
has  been  such  a  strong  League 
supporter. 

All  we  have  to  do  is  wart  and  see 
wtio's  got  the  best  crystal  ball.  I'm 
on  record  as  being  eager  to  be 
absolutely  astounded  if  Novice 
Enhancement  brings  in  a  signifi- 
cantly greater  numtser  of  Novices. 
I  suspect  Bill  may  be  right — this 
may  be  just  another  case  of  foot- 
shooting.  Not  what  we  need  at  this 
time  when  our  hobby  is  disinte- 
grating before  our  eyes. 

Vm  put  in  mind  of  a  man  in  his 
50s  who  suddenly  finds  himself 
out  of  work.  Panic  sets  in  and  he 
wastes  his  money  and  tin>e  on  or>e 
foolish  get-nch-quick  scheme  af- 
ter another  instead  of  buckling 
down  to  hard  work.  Desperation 
knocks  out  common  sense.  A  man 
in  his  50s  out  of  work  has  a  major 
problem  in  our  society — forget  rt  rf 
he's  60,..wf>ere  the  average  ham 
age  is  headed: 

BilTs  figures  sure  jibe  with 
those  from  W5VI  showing  a 
steady  national  drop  m  new  li- 
censees—about 10%  per  year. 
So,  are  we  going  to  bel  the  farm  on 
Novice  Enhancement  or  are  we 
going  to  work  on  some  backup 
projects  such  as  getting  our  ham 
clubs  involved  in  developing 
Novices  and  radk>  clubs  in  neigh- 
borhood schoofs? 

It*s  been  a  while  since  f  sat 
down  with  the  individual  commis- 
sioners and  updated  them  on  am- 
ateur radio.  We  have  some  new 
ones  who  don't  have  a  cEear  pic- 
ture of  our  history— our  past  ac- 
complishments—and how  past 
FCC  actions  have  almost  kilted  an 
incredibly  important  national  re- 
source. 

In  the  meanwhile  HI  be  listening 
for  you  around  14^ — my  currerrt 
need  for  penance  is  satisfied  oa 
20m  phone.  If  you  indulge  m  simi- 
lar self-abuse  and  have  any  ideas 
for  helping  amateur  radio  grow, 
but  are  too  far  along  with  Parkin- 
son's to  write,  give  me  a  call 

WHAT  WILL  EMP  REAIJ.Y  DO? 

Desprte  major  efforts  to  keep  a 
lid  on  the  nuclear  electro-magnet- 
ic pulse  (NEMP)  situation,  word  is 
gradually  leaking  out.  Looking  it 

Continued  on  page  55 


New  FL-4  UHF 
Helicaf  Resonators 

Installed  in  Receiver 

or  FL-4K  Pfeselector  Unit 


Spectrum  Repeater/Link 

High  Performance  Boards  &  Sub-Assemblies 


These    are    professional    '^Commercial    Grade"    Units— Designed    for 
Extreme  Environments  ( -  30  to  60"^  C.)  All  Equipment  Assembled  ATested, 

For  10M,  2M,  220  MHz,  &  440  MHz 

ID250A  CW 10 

&  Audio  Mixer  Board 


COMPLETE  SHIELDED  RCVR.  ASSY. 

VHF  &  UHF  Receiver  Boards 

SCR200A-VHF  SCR450A'UHF 

«  Tm^ly  Ad&mnced  iJesignt 

•8  Pole  Froot  End  Rtr.  +  w*de  dynamic  iBnge^ 

fleduCAS Overload.  Spuiious  Resp.  &  Intermod. 
•Sens,  0.25  pVn2dB  SiNAD  typ. 
•Sel--6dB@  ±6.5KHz.-t30dB@  i30KHz.  (6  Pole 

Crystal  +  4  Pol«  Ceramic  FItfS. 
•'S  Meter",  Dtscrimtnalor  &  Deviation  Mrr.  OutiNitftf 
•Exc.  audio  qyaJityl  Fast  squelch  [  w/0  0005%  Crys- 

^sLl'Sup&f  Sharp"  IF  F^.aJsoavatLl 

•  New!  30  KHz  &.  W.  if  Film 
iof  High  Spe0d  Pmcket. 

Complete  Receiver  Assemblies 

•Rcvr.  Board  moiinted  in  shielded  housmg, 
•CofTipleiely  asseiltialed  &   tested,    w/F.T.   caps. 

S0239ccmn 
•As  used  in  the  SCR  1000.  Ready  lo  drop  into  youf 

system! 
•UHF  Rcw,  Assy  Now  AiraJlable  w/Super  Sharp  FL- 

4  Heltcal  Resonators.  Greatly  reduces  IM  &  "oui  of 

t>aiid"  interference! 


FL-4H 


Receiver  Front-End  Preselectors 

•FL-6: 6HI Q  Resonators  with  Lo-Noise  Transisior 
Amp  (2M  or  220  Mm) 

•R.-4H;  #H!  Q  Helical  Resonators  A  Lo-Nolse  Tr. 
Amp.  in  shredded  housing,  (42CM70  MHz) 

•Provkfes  tremendous  reJectJon  of  *'out-ol- 
band"  signate  w/otit  the  usual  losst  Can  often  be 
used  instead  of  large  expensive  cavity  fitters. 

•Extremely  helpfut  at  sites  with  many  nearby  trans- 
mitters to  "filter-otil"  ihese  out-of-band  signals. 


Call  or  Write  for 
Data  Sheets 


•Improvedl  How  Includes  "audio  mute 
circuit  and  "Emergency  Power  10" 
option. 

•4  input    AF  Mixer  &  Local  Mic.  amp. 
•PROM  Memory— 250  bits/channeL 
•Up  !o  4  different  ID  channels! 
•Many  other  featgrts.  Factory  programmed. 


CTC100  Rptr.  COR  Timer/Control  Bd. 

•Compfete  solrd  state  control  for  fptf.  COR  "Hang" 
Timer,  Time-Out"  Timer,  TX  local  &  remole  Shut* 
down/Reset,  etc. 

•includes  mputs  &  outputs  for  panel  controls  & 
lamps. 


Power  Supply  Boards 

•SCP12  12VDC@0.3AMAX,  OUT. 

•  SCP51 2  12  VDC  @  lA  &  5VDC  @  0.4 A  out. 

(I.IA  total  max.  out.) 

•  SCPS12A  As  above.  5ut  also  w/-12VDC@  O.IA 


ir 


fiSf  Plt«4il 

••^  Coding  Card 


TTC300  TOUCH  TONE  CONTROLLER 

•High  performance,  Super  versatile  design.  To  oorv 

trol  any  ON/OFF  Fiinctkm  at  a  remole  site  via  DTMF 

Radio  Llnlc. 
•Uses  new  high  quality  Xtai  Controlled  Decoder  iC. 

w/high  immunity  to  falsing 
•Decodes  all  16  digits 
•3  ON/OFF  Functions  pef  Main  Card.  Easily  expand* 

able  to  any  no.  of  functions  w/Expansion  Cards. 
•Codes  quickly  Field  programmable  via  plug- in  Cod- 

tng  Cards  Many  unrque  Snligit  coctes  available.  Not 

basjcajfy  i-dtgH  as  with  cocr^ietitive  units. 
•Latched  or  pulsed  outputs, 
•Transistor  Switch  outputs  can  directly  trigger  solid 

stale  circuitry  or  relays,  etc.  for  any  type  of  control 

function. 
•Low  Power  Consumption  CMOS  Technology. 

5VDC  Input.  Gold-plated  connectors. 


SCP30  HEAVY  DUTY  30  AMP 
RACK  MT,  POWER  SUPPLY 

13-8  VOC  out.  1 15/230  in,  50/60  Hz 
30 A  ^  70%  duty.  25 A  @  1 00%  duty. 
Massive  30  lb.  Tfansformer  &  Heat  Smits. 


Improved  SCT41  OB 
Transmitter  Assy. 

SCT1 1 0  VHF  Xmtr/Exclter  Boaixl 

•in  Wts.  Output.  100H  Duty  Cycle! 

•Witnstands  High  VSWH 

•True  FM  for  exc.  au<^  quality 

•Designed  spectficialty  for  continuous  rptr,  sefvice. 

Very  low  in  ''white  noise." 
•Spyrious  -  75  dB,  Harmonics -60  dB. 
•With  .0005%  precision  grade  Ktat. 
•BA-30  30  Wt,  Amp  board  A  H^  sink,  3  sac.  L.P 

filter  &  rel.  pwr.  sensor. 
•BATS  75  Wt  unft  siso  available 

SCT1 10  Transmitter  Assembly 

•SCTi  to  mounted  In  shimkied  housing 

•Same  as  used  on  SCR  1000&2000X 
•Completely  assmbW.  wiF.T.  caps.  S0239  conn. 
•10.  30.  Of  75  Wt- unit. 

SCT  4 1 0B  UHF  Tfansfnittef  Bd .  or  Assy. 

•Simitar  io  SCTl  10, 10  Wis,  nom. 
*  Includes  "on  board"  proportional  KtBl 
OscJOven  circuitry  for  very  high  stability! 
•BA-40  40W.  U  HF  AMP.  BO.  &  HEAT  SINK 


SCAP  Autopatch  Board 

•provides  all  bas»c  autopatch  functions 
•Secure  3  Digit  Accms:  1  Aux  On-Off  hjfK^tion,  Audio 
AGC;  Built-in  timers:  etc.  Beautiful  Audio! 
•0/1  inhibit  bd.  atso  available 
•Write/caJt  for  detaits  and  a  data  sheet 

RPCM  Board 

•Used  w/SCAP  board  to  pn^vide  *  Reverse  Patch'* 
and  Land-Line  Control  of  Repeater 
•Includes  land-line  "answefing"  circuitry 

Lightning  Arrester  For  Autopatch 

•Gas  Discharge  Tutie  shunts  phone  line  surges  to 

ground 

•Handles  up  to  40,000  Amps! 
•The  Best  device  avaBable  to  protect  Autopalch 

equipment  from  lightnrng  damage.  $1 7.00  +  S/H, 


'When  You  Buy.  Say  73" 


SPECTRUM  COMMUNICATIONS  CORP. 


1055  W-  Germantown  Pk.  S9  •  Norristpwfi,  PA  1 9403  ♦  (215)  631-1710  •  Telex:  846-21 1 

CfRCl-E  51  0#«  RtADEI*  S€«ViCC  CAHO 


ETTERS 


HF  BLUES 


^oenliy,  I  was  on  20  meters 
settling  down  to  a  homely  QSO 
with  a  long-lost  DL  friend.  A  cou- 
ple of  overs  later,  two  Whiskeys 
{one  too  many?)  came  up  on  fre- 
quency with  "Bai.  are  you  t^wfe?" 
. .  .When  I  tell  him  that  the  rre- 
quency  is  in  use,  he  comes  back 
and  says  "Yes,  it  is."  \  later  found 
out  that  they  were  having  a  OSO 
across  town  with  guns  blazing, 
with  S-9  plus  In  southern  fndra. 

Even  with  400  Watts,  a  foyr-ele- 
ment  tribandetp  and  the  best  QTH 
rn  town,  staying  afrve  on  twenty 
phone  ts  problematical,  ai  best, 
for  me  I  final  Jy  got  the  notion  to  go 
to  A1  mode,  in  the  hopes  of  finding 
fieer  I:^ndspac0  and  more  courte- 
ous users.  But  even  aftef  making 
sure  thai  Vm  clear  by  2  kHz  on 
eittief  side  and  calling  QBL  twice 
t>elore  COing,  no  sooner  than  get- 
ting  a  QSO  going  and  working 
QSK  then  I  hear  tune-up,  V.  V, 
.V.  .V,  elG.  between  my  transmis- 
skms.  And  wtien  I  sign  off  and  efKl 
KM,  all  hell  breaks  loosed  No  one 
seems  to  know  the  meaning  of 
KN»  or  have  any  patience  for  the 
QRZ.  By  my  second  QSO,  the 
channel  is  inundated  with  QRM, 
mainly  due  to  ihose  who  don't 
contact  with  me  and  sat  up  shop 
next  door  to  call  CQ  and  drift 
aff  over  It's  impossible  to  work 
there,  even  with  a  razor-sharp  fil- 
ler. The  situation  is  like  a  fish  mar- 
ket—it stinks! 

Back  on  phone,  ttie  sftualion  is 
even  worse.  By  the  time  Vm  in 
my  second  QSO,  everyone  wants 
to  know  if  the  frequency  is  in  use 
(to  see  If  I  copy).  Adding  all  the 
tune-ups,  oolahs,  and  bird  songs 
of  ail  species,  it^s  a  total  assault 
on  my  ears  (it's  a  hobby,  OM, 
remember). 

QSL  cards.  About  20%  QSL. 
I've  t^een  sending  my  cards  direct 
to  Individual  burrows  and  call  ar- 
eas; I  still  need  W5,  W7,  etc. 
cards,  I'm  still  warhng. .  .maybe 
TAD  after  10  years. 

I'd  be  interested  in  seeing  a 
sllidy  of  cardiac  protslems  on  ham 
radio  ops-  Ttiere  well  may  be  a 
direct  relatk^n  t^etween  the  num- 
ber of  operating  hours  and  in- 
creasing risk  of  heart  attack. 
Stamp  collecting,  goid-fish  watch- 
ing, and  star-gazing  may  be  our 
alternatives. 


I  don't  really  know  why  I  take 
this  punishment  and  keep  coming 
back  for  more — is  rt  addict  ran? 

Rafendra  Kumar  G.  G.  VU2ZAP 

Bangalore  India 


OVERSIGHT 


1 


An  important  piece  of  informa- 
tion was  left  out  of  the  report  on 
the  Amtrak/Conrail  train  crash 
f'Death  on  the  Rails"  April  1987): 
Uie  vital  rote  amateur  radio  opera- 
tors play^  in  Ihe  emergency  op- 
erations. For  more  than  three 
days,  approximately  190  hams 
were  on  the  scene  of  standing  by 
throughout  the  Baltimore  area 

Hams  were  Ihe  only  osmmuni- 
cators  who  could  talk  from  rescue 
command  and  all  trackside  loca- 
lk>ns.  Hams  sup^ied  direct  patdv 
es  to  the  shock  trauma  center 
one  patch  even  connected  trauma 
surgeons  directly  between  rescue 
command  and  the  operating 
room.  A  command  center  was  set 
up  at  the  Pikesvilie  firehouse  at 
1:37  p.m.  on  Sunday,  Jan.  4lh — 
just  four  minutes  after  the  acci- 
dent took  place.  Ttie  irony  is  that  a 
meeting  had  been  scheduled  for 
Baltimore  County  FD  hams  on  the 
eighth.  The  meeting,  tield  after 
the  fact,  was  attended  by  fire  de- 
partment members  and  gover- 
ment  officials,  and  established 
guidelines  for  amateur  emergecv 
cy  communications. 

Whoever  wants  more  informa- 
tion on  this  subject  may  contact 
me  at  Pikesvilie  Rre  company. 
40E  Sudbfook  Lane«  Baltimore 
MD2t20a. 

Rref  ighter  Terry  Turchin 
Baltimore  MO 


aJ.-EAGLE 


At  the  end  of  May,  I  attended  the 
Consumer  Electronics  Show  in 
Chicago  for  ttie  first  lime.  Anyone 
who  has  never  been  there  is  really 
missing  outf 

As  1  recall,  1  read  in  73of  certain 
v/hofesalers  and  retailers  who  are 
marketing  the  *' Eagle  1"  HT  UHF 
transceiver  as  the  ultimate  06. 
The  troutjle  is  is  that  the  radio  is 
designed  to  operate  in  the  440- 
450  MHz  part  of  the  spectrum. 
nght  at  the  top  of  the  amateur  70 


cm  band!  Although  the  fine  print 
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says  FCC  license  required,  when  I 
asked  the  salesman  at  Samhfll 
Corp.  atK)yt  licensing,  he  said 
"No  problem — since  they're  tow 
power,  you  don't  reaiy  need  to 
lx>ther."  Sam  hi  1 1  was  marketing 
the  Eagle  t  at  the  CES,  as  well  as 
high -power  cordless  phones  with 
an  80-km  range  for  export  only. 

As  I  got  into  it  with  the  sates- 
man,  I  realized  that  he  knew  all 
along  that  the  radio  operates  in 
the  Amateur  portion  of  the  spec- 
trum. In  disgust,  I  moved  along  to 
tfie  next  tx>oth. 

Perhaps  you,  or  any  of  your 
readers  can  suggest  what  can  be 
done  to  stop  these  unscrupulous 
dealers  from  marketing  these  arKJ 
other  such  radios  as  gbrified  CBs. 

And  hey — you  print  a  great 
magazinel 

Dan  Busse  KAiTER 
St.  Louis  MO 

Tffanks  Dan!  Readers  running  in' 
to  this  kind  of  mischief  shoufd 
send  a  report  to  me— tit  see  that 
the  FCC  gets  it — Wayne 


FEWER  LICENSE  CLASSES 

In  recent  years,  the  Commis- 
sion has  seen  fit  to  eliminate  the 
requirement  for  Iteensed  person* 
nel  in  almost  all  phases  of  com- 
mercial radio  and  television  oper- 
ation. This  began  in  the  early 
1950s,  when  it  eliminated  the  re- 
quirement for  a  Rrst  Class  Radio 
Telephone  Operator  to  be  on 
hand  whenever  a  broadcast  trans- 
mitter was  on  the  air.  Today,  the 
Commission  has  deregulated  li- 
censmg  requirements  in  almost 
all  phases  of  radio,  except  the  Am- 
ateur Radio  Service. 

In  1950,  there  were  only  two 
classes  of  amateur  radio  licenses. 
Class  A  arKl  Ctass  B,  and  a  mail- 
order Class  C  with  the  same  privi- 
leges as  B.  In  those  days,  there 
was  some  justification  for  having 
license  distinctions,  since  almost 
all  transmitting  equipment  was 
home-made,  and  maintained  by 
the  operator.  In  addition,  techni- 
cal skill  and  CW  ability  was  indeed 
a  natkinal  asset  in  ttie  form  of 
trained  personnel  for  the  armed 
services  who  still  used  low-tech 
equipment  and  CW  as  a  means  of 
communication. 

In  1d87«  we  have  fwe  classes  of 
Amateur  licenses,  m  an  age 
where  very  lew  transmitters  below 
the  microwave  region  are  built  by 
the  licensee.  Maintenance  is  al- 
most universally  performed  by 
skilled  technicians  of  the  many- 
facturer  or  an  authorized  agency. 
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The  armed  forces  and  commer- 
cial agencies  have  practically  no 
use  for  traifved  CW  operators.  We 
have  many  thousands  of  highly 
portable  transceivers  that  can 
give  us  emergency  cofninunica- 
tions  vastfy  superior  to  equipment 
In  the  old  days,  and  not  requiring  a 
large  amount  of  technicaJ  knowl- 
edge to  operate  effectivety. 

With  (he  at)Ove  in  mmd.  the 
question  arises  as  to  the  neces- 
sity ot  the  expenditure  of  federal 
funds  to  maintain  five  classes  of 
license,  with  all  of  the  paperwork 
required  with  no  apparent  bene- 
fit to  the  public  and  very  Ntlle 
benefit  to  the  Amateur  Service 
beyond  the  snob-appeal  and 
"Merit-badge"  precept  of  the  Boy 
Scouts.  I  think  that  such  recogni- 
tion can  tie  achieved  through  the 
Code  Proficiency  Certificate  is- 
sued by  the  ARRL  at  no  cost  to  the 
government. 

Therefore,  J  suggest  that  the 
Commissfon  go  back  to  a  two-lev- 
ef  licensing  system.  The  lower 
class  would  combine  Novice  and 
Technician  classes  with  Techni- 
cian operating  privileges.  I  would 
add  to  this  all  amateur  frequen- 
cies and  modes  above  28  MHz, 
with  a  power  Irmit  of  250  Watts 
from  the  transmitter. 

The  advanced  license  would 
combine  the  privileges  of  the  Gen- 
eral, Advanced,  and  Exlra-Ciass. 
The  theory  exam  would  remain 
the  same  as  currentty  required 
for  the  General  Class,  and  the 
code  requirement  reduced  to  10 
wpm.  As  CW  becomes  more  ob- 
sofete.  there  ts  tess  reason  to 
make  it  a  stumbling  block  in  the 
Amateur  Service,  it  would  be  like 
making  knowledge  of  ioop-modu* 
latton.  spark-gap  technology,  or 
cats'  whiskers  part  of  the  current 
testing. 

Reducing  the  number  of  class^ 
m  to  two  would  also  eliminate  the 
requirements  for  the  controversial 
call -sign  system  that  has  evolved 
over  the  years  which  has  become 
a  mode  for  status  seeking.  If 
there  is  a  desirability  that  call- 
signs  designate  license  class  un- 
der the  new  system,  I  suggest  is- 
suing 2  it  3  cails.  beginning  with  a 
"K"  for  the  lower  Class,  and  be- 
ginning with  a  "W"  for  the  more 
advanced  Class.  Almost  all  KC- 
KZ  X  3  and  WE^WZ  x  3  calls  would 
be  available.  This  would  eliminate 
a  lot  of  paperwork  and  computer 
time  over  the  present  system. 

I  hope  the  Commission  will  gfve 
the  atxjve  requests  serious  con- 
sideration. 

Sheffield  P.  Wilds  W4GV0 

Pineola  NC 


GOOD  ENGLISH 


I  am  writing  because  I  feel  that 
we«  as  hams,  have  a  unique  op- 
portunity to  do  the  world  a  real 
service.  As  you  point  out.  Wayne, 
it  is  becoming  more  and  more 
apparent  that  English  is  the  cho- 
sen language  for  all  ham  con- 
tacts. It  behooves  us,  who  are 
native-born  Americarrs,  to  speak 
our  language  concisely  and  cor- 
rectly! I  am  appalled  when  I  hear 
a  contact  between  a  DX  and  an 
American  station,  and  hear  the 
American  butcher  the  language 
while  the  foreigner  speaks  gram- 
matically correct  (however  ac* 
cented)  English,  it  makes  me 
wince  to  hear  a  ham  of  ours  re- 
fer to  his  "diapole  antenna'*,  or 
call  the  wires  that  secure  his  tow- 
er "guide  wires",  or  talk  about 
an  unknown  system  of  early  dig- 
ital communication  called  "Mor- 
ris code".  I  can't  begin  to  talk 
about  our  love  tor  usirig  double 
negatives,  strange  contractions, 
and  incorrect  tenses:  such  as 
'*ain't  got  no",  "caln't  hear  ya*', 
*'don't  have  none'\  '*l  have 
went**,  and  "He  ain't  went  home 
yet".  How  about  "Best  73s  every- 
one?" 73  is  *"best  regards'', 
which  makes  the  above  phrase 
redundant! 

Perhaps  we  should  mount  a 
campaign  to  get  American  hams 
to  speak  English  t>efore  we  expect 
the  same  ot  our  foreign  counter- 
parts. 

Jim  Obeno  WA9YyV/7 
Phoenix  AZ 


CODE  LEARNER'S  PERMIT 

I  am  a  physics  teacher,  and  su- 
pervisor of  our  electronics/radjo 
club  of  AS  members,  three  ot 
which  are  hams,  I  have  been  read- 
ing  your  articles  about  how  to  in- 
terest young  people  In  radio,  and 
definitely  agree  that  the  code  re- 
quirement  is  a  deterrent.  My  stu- 
dents are  able  to  learn  the  rules 
and  regs  and  the  basic  theory  in 
two  or  three  meetings,  but  after  a 
full  day  of  classes^  sports,  and 
homework,  only  a  few  highly  moti- 
vated ones  find  the  time  for  regu- 
lar code  practice.  Many  of  my  club 
members  start  enthusiastically 
learning  Ihe  code,  but  their  inter- 
est slowly  fades  as  daily  demands 
inhibit  code  practice,  and  they 
don't  have  the  stimulus  of  being 
*'on  the  air," 

My  daughter  recently  obtained 
her  learner's  driving  permit  and 


during  a  week-long  road  trip  we 
went  on,  during  which  she  shared 
the  driving,  she  mad©  tremendous 
progress.  It  occured  to  me  while  I 
was  trying  to  nap  during  her  shift 
(no  chance),  that  the  learner's 
permit  concept  is  ideal  for  poten- 
tial hams  undef  the  age  of  eigh- 
teen. I  suggest,  then,  allocating  a 
portion  of  the  Novice  band  with  full 
operating  privileges  for  learner's 
permit  holders,  with  a  ham's  su- 
pervision and  guidance.  They 
should  have  already  passed  the 
theory  and  rules  exam. 

This  "learning  by  doing**  is  a 
valid  concept.  If  you  don't  believe 
it,  just  look  at  how  many  kids  know 
about  computers,  which  they 
learned  about  through  hands-on 
expefiance. 

Chuck  Warren  WBiPAV 

Ojai  CA 


PRO  CODE 


I  am  a  24-year-old  Staff  Ser* 
geant  in  the  U.S.  Air  Force,  and  a 
microwave  radio  technician.  I 
have  also  just  recently  passed  my 
Novice  exam. 

My  gripes  concern  "Never  Say 
Die"  in  the  April  issue.  I  first  want 
to  talk  atiout  Wayne's  comments 
about  amateur  radio  and  the  mili- 
tary. Speaking  from  experience, 
the  military  prefers  to  train  peo- 
ple in  their  own  manner.  No  one 
without  their  training  is  put  di- 
rectly m  the  field  anymore.  Of 
course,  hams  tend  to  get  through 
the  technical  training  more  quick- 
ly. And,  as  far  as  the  code  goes, 
the  Air  Force  still  teaches  it  for  use 
in  contingency  {wartime)  situa- 
tions. Let's  face  it:  under  heavy 
Interference,  the  code  can  get 
through  where  more  sophisticat- 
ed modes  fail. 

Secondly,  have  you  heard  the 
normal  traffic  on  CB  lately?  CB- 
ers  really  don 'I  have  the  respect, 
etiquette,  and  technical  knowl- 
edge, of  hams.  Thus  another  good 
reason  for  learning  the  "dread- 
ed" Morse  code.  The  code  that 
Wayne  seems  to  hate  is  what 
keeps  educated,  dedicated  peo- 
ple in  amateur  radio;  and  keeps 
those  who  just  want  a  new  toy, 
out.  People  who  are  willing  to 
work  for  something  respect  it 
when  they  get  it.  How  can  any 
non-ham  hope  to  understand  the 
thrill  and  sense  of  accomplish- 
ment that  comes  with  self-study- 
ing your  way  to  5  wpm? 

Also,  despite  the  fact  that  I  was 
trained  as  a  radio  technician,  IVe 


building  my  station  {entirely 
home-brew)  than  I  ever  did  in 
school.  This  field  teaches  elec- 
tronics, radio  theory,  and  the  ever- 
elusive  antenna  theory,  in  a  fun 
way  that  will  continue  to  irrterest 
us  younger  people. 

William  Lazure 
Kirttand  AFB  NM 


CALL  ME 


The  Novice  portion  of  the  IO- 
meter band  still  needs  an  easy-to- 
remember  calling  frequency— I 
suggest  28.1010  MHz.  So,  get  on 
that  channel  and  give  meacallt 

Henry  Hampel  KAflTUP 
St.  Louts  MQ 


FREE  COUNTRY 

Wayne,  I've  never  thought 
much  of  your  editorials.  Most  of 
them  have  made  me  damn  mad» 
and  I've  often  had  to  calm  myself 
by  saying  that  this  is  a  free  country 
and  everyone  has  a  right  to  their 
own  opinion,  however  absurd  it 
may  t>e. 

But  your  May  '87  editorial  really 
hit  the  nail  on  the  head.  I  fully 
agree  with  you  that  the  ham  clubs 
have  got  to  become  more  proac- 
tive in  recruiting  and  keeping  new 
hams.  My  own  experiences  with 
the  local  group  have  been  poor. 
Every  once  in  a  while.  I  go  to  a 
meeting  to  check  up  on  new  and 
interesting  items,  and  I  am  struck 
by  the  members*  utter  disregard 
to  newcomers!  This  is  not  from 
lack  of  effort  to  involve  myself,  ei- 
ther. I've  always  filled  in  the  line 
on  the  form  that  asks  what  com- 
mittees I'd  like  to  work  on.  and 
even  said  *'tell  me  where  you 
need  me"— and  Tve  never  even 
gotten  a  calL 

I'm  especially  upset  about  the 
behavior  of  the  bunch  that  sold 
their  220  MHz  rigs  rather  than 
sharing  the  band  with  a  bunch 
of  Novices.  I  guess  these  guys 
have  forgotten  what  it's  like  to 
be  a  beginner  and  need  a  help- 
ing hand. 

Tm  still  a  ham,  but  Tve  found 
some  hobbies  where  folks  are 
friendly  in  person  as  well  as  on  the 
air. 

Well.  Wayne,  IVe  been  reading 
73  on  and  off  for  about  fifteen 
years,  Tve  never  agreed  with  you 
betoTBt  and  I  may  never  agree 
with  you  again.  Thank  goodness 
we  live  In  Americal 

Jay  King  N2BEB 


learned  more  from  designing  and 
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EW  PRODUCTS 


KENWOOD  DUAL  BANDER 

Kenwood's  updated  TW-4100A 
'TM  Dual  Banderols  easy  to  oper- 
ate and  Is  45  Watts  on  2m  and  35 
Walts  on  70cm.  Features  include 
GaAsFET  front-end  receiver,  se- 
lectable fult  duplex  crossband 
operation,  compact  size  (5.9  x  t,97 
x  7.87  inches),  weighs  less  than 
four  pjounds,  and  has  a  large,  illo- 
minated  LCD  display  and  main 
knob.  Frequency  coverage  is  from 
142^149  MHz  and  440^449.995 
MHz.  Operation  is  also  possible 
on  certain  MARS  and  CAP  Pre- 
quenctes,  Tlie  TW-4100A  has  pro- 
grammable band  and  memory 
scan  with  memory  channel  lock-out. 

Other  features  include  front- 
panel  seieclable  CTCSS  tone 
(when  optional  TU*7  kS  mstalfed) 
and  selectable  frequency  step  for 
quick  and  easy  QSY,  This  Qua! 
Bander  has  10  memory  channels 
wilh  store  frequencyt  offset,  and 
subtone.  A  lithium  battery  pro- 
vides memory  back-up.  Two 
channels  store  the  transmit  and 
receive  frequencies  independent- 
ly to  allow  odd  splii  or  cross-band 
operation. 

The  TW-4100A  also  has  a  non- 
volatiPe  operating  system  (no  re- 
programming  or  board-swapping 
necessary).  Separate  antenna 
ports  for  VHP  and  UHF  minimize 
loss  and  increase  reliability  and 
performance. 

Various  options  are  also  avail- 
able. These  include  Digitaf  Chan- 
nel Link  and  a  multMunction  voice 
synthesizer  (VS-2).  Other  options 
areMU-1  DCL  modem;  TU-7  CTC- 
SS encoder;  VS-2  voice  synthe- 
sizer; PG-2M  extra  DC  cable:  MA- 
4000  dual  band  mobile  antenna 
with  duplexer;  and  MB-11  exlra 
mobile  mount. 

Manufacturer's  suggested  re- 
tail pnce  $649.95. 

For  further  intormation  on  this 
product  contact:  Tom  Wineland, 
2201  East  Dominguez  St.,  Long 
Beach  CA  9081 0  (21 3)  639-90OO. 


NEW  HEATHKIT 
LINEAR  AMPLIFIER  KIT 

The  new  Heathkit  linear  amplifi- 
er kit,  SB-tOOO  provides  a  full 
1 000  Watts  PEP  output  on  SSB  or 
850  Watts  on  CW,  as  well  as  full 
HF  coverage  for  160-15  meters 
Including  80%  of  rated  output 
on  three  WARC  bands.  It  uses  a 
single  3-5002  lube  in  a  high-  etfi* 
ciency  circuit  and  has  a  hypersil 
steel  E-l  core  transformer  for  high- 
performance  operation.  It  also 
fealures  a  quiet  computer-style 
fan,  a  stiff  full* wave  power  suppty 
virith  computer  grade  capacitors, 
adjustable  ALC  and  pfate  and 
load  controls  with  smooth  vernrer 
luning. 

For  further  Information  circle 
Reader  Service  number  204. 
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Heathkit  High-performance  Lin- 
ear AmpMer. 

MODEL  HL^725D 
DUAL  BAND  AMPLIFIER 

Tokyo  Hy-Power  Labs  intro- 
duces the  HL-725D  dual  band 
power  amplifier  for  144/440  MHz 
bands  wilh  low  noise  GaAsFET 
RX  preannps. 

The  HL'725D  uses  a  large  heat 
sink  and  the  circuits  of  THL's  well- 
established  HL^2V  and  HL-60U 
models  that  have  proven  to  be 
highly  reliable  and  stable  Simul- 
taneous preamp  operation  of  both 
the  144  MHz  and  the  440  MHz 
bands  is  possible.  Various  combi- 
nations of  dual  TX  and  RX  amplifi- 
ers can  be  used. 

The  suggested  list  price  is 
$329.95. 

For  more  informatfon  circle 
Reader  Service  number  205, 


New  MFJ  Daa!  Band  VHP  Antenna  Tuners. 


FM  Dual  Band  Transceiver. 


TWO  NEW 
ANTENNA  TUNERS 

MFJ  Enterprises  introduces  two 
new  dual-band  VHF  antenna 
tuners  that  cover  both  the  144 
MHz  and  the  new  Novice  220 
MHz  bands.  Both  handle  300 
Watts  PEP  and  match  a  wide 
range  of  impedances  for  coax-fed 
antennas. 

The  MFJ-921  has  a  built-in  swr/ 
Wattmeter,  measures  9x2x3  inch- 
es, and  retails  for  S69.95. 

The  MFJ-920  measures  a  com- 
pact 4  1/2x2x3  inches  and  retails 
for  $49.95. 

Both  come  with  a  one-year  un- 
co ndi  I  ional  warranty.  For  further 
information  circle  Reader  Service 
number  206. 

NEW  ALL  MODE 
ATV  RECEIVER 

This  new  receiver  from  Wyman 
Research,  Inc..  receives  FM-ATV 
on  900  MHz  and  450  MHz  with 
video  and  audio  o  Lit  puts.  It  also 
receives  AM-ATV  on  Both  900  and 
450  MHz  bands  wilh  output  on 
Channel  3  or  4. 

Some  features  of  the  new  re- 
ceiver include  6  MHz  audio  sub- 
carrier;  de-emphasis  circuitry  for 
FM-ATV:  internal  speaker(FM- 
ATV);  GaAsFET  ciricuitry:  lighted 
tuning  meter;  and  a  deluxe  cabi- 
net, (t  requires  12  volts  at  100  mA, 

Suggested  retail  price  $374.96. 

For  further  information  circle 
Reader  Sen/ice  number  207. 

MODEL  TX70-1 
ATV  TRANSMITTER 

This  P.C.  Electronics  smalt 
transmitter  (6  x  5.2  x  2.5  inches) 
enables  Technician  class  or 
higher  to  transmit  live  action  color 
or  black  and  white  composite 
video  and  audio  from  cameras, 
VCRs.  or  computers.  The  TX70-1 
is  a  companion  lo  the  TVC'4G 
receiving  downconverter.  The 
unit  is  ideal  for  those  who  have  a 
downconverter  and  now  want  to 
transmit  without  buying  a  fuJI 
transceiver. 


The  unit  has  the  improved 
KPA5-C  transmitter  board  that 
adds  a  video  monitor  output  of  the 
actual  modulated  rf.  The  unit 
comes  with  one  crystal,  but  has 
provisions  for  switching  between 
two  frequencies.  A  mike  jack  and 
'*push-io-look*'  jack  is  available 
for  low  impedance  dynamic  mi- 
crophones and  transmit/receive 
switching.  The  eKternal  power  re* 
quirement  is  12  to  14  vdc  at  500 
mA.  The  antenna  connector  is 
type  N  and  a  BNC  outputs  to  the 
receiving  downconverter  from  the 
built-in  rf  T/R  relay. 

Theoretical  snow  free  line-of' 
Sight  DX  using  the  l-WatI  TX70^1 , 
TVC*4G  downconverter,  and 
6-element  KLM  440'6X  beams  is  5 
mtles.  For  greater  DX  with  mobile 
or  base  applications,  the  output 
power  and  the  sync  stretcher  in 
the  video  modulator  of  the  TX70-1 
matches  the  50*Watt  Mirage 
D24N  amplifiers  linear  input  ver- 
sus output  range. 

The  suggested  retail  price  for 
the  TX70-1  transmitter  is  S229  for 
single  frequency,  and  an  addition^ 
al  $1 5  for  Ihe  second  crystal. 

For  further  information  circle 
Reader  Service  number  208. 

KANTRONICS 
DUAL  PORT  COMMUNICATOR 

The  KPC-4^  Dual  Pon  Commu- 
nicator has  two  simultaneously 
operable  radio  ports  both  operat- 
ing at  1200  baud.  Features  in- 
clude a  watchdog  timer  for  each 
port,  automatic  gateway  opera- 
tion  between  ports,  and  is  com- 
mand driven  with  over  100  soft- 
ware commands.  The  Kantronics 
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Model  TX70-1  l-Watt  ATV  Trans- 
miner. 
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Personal  Packet  Mailbox^"  is  in- 
cluded as  weft  as  an  external 
modem  connection  point  RS-232 
or  TTL  level  operation  by  jumper 
selection  is  also  a  feature.  The 
KPC*4  a*so  features  32K  bytes 
RAM,  32K  bytes  EPROM.  512 
bytes  E EPROM,  and  63803X  pro- 
cessor. Also  included  is  a  power 
monitor  circuit  to  control  mi- 
croprocessor reset. 

The  protocol  is  the  ARRL- 
adopted  AX. 25  and  the  unit  is 
FCC  Part  15 compliant. 

For  further  information  circle 
Reader  Service  number  209. 

MOBILE  ANTENNA 

The  Austin  Tri-Band  2m/1 .25m/ 
70cm  antenna  puts  you  on  the 
three  most  active  repeater  bands 
with  3  single  15-inch  antenna  on 
your  car  roof.  Functions  as  a  low 
swr  quarterwave  vertical  on  2m 
and  1.25m  and,  a  three  quarter- 
wave  on  70  cm.  Available  wlih  or 
without  miagnet  mount. 

Suggested  retail  price  including 
magnet  mount  is  $62  45  plus 
$4.50  postage  and  handling. 

For  further  information  on  this 
product  circle  Reader  Service 
number  2t0, 


Austin  Mobile  Antenna. 

REPEATER  COMTROLLER 

Creative  Control  Products  new 
SRC-10  smart  repeater  controller 
is  low-cost,  low  power,  self-con- 
tained, ar\6  microprocessor- 
based.  Ail  repeater  funtions  have 
been  incorporated  onto  a  4'inch 
by  6-inch  G-10  glass  epoxy  print- 
ed circuit  board  with  one  interfac- 
ing connector  for  quality,  ease  of 
installation,  and  reliability. 


The  SRG-1 0  controller  provides 
up  to  7  buffered  auxiliary  function 
control  outputs  that  are  selected 
remotely  via  a  3<ltgit  DTMF  touch- 
tone"*  command.  The  unit  re* 
spends  with  a  Function  Complete 
tone  after  each  valid  DTMF  com- 
mand. In  addition  are  Auxiliary 
Function  Tone  Responses  to  indi* 
cale  on  or  off  condition,  Courtesy 
Tone  Responses  are  available  to 
indicate  repeater  or  link  COS 
(Carrier  Operated  Switch)  activity. 
A  lock  command  is  avaifabte  that, 
when  it  is  selected,  the  controller 
ignores  all  DTMF  commands  until 
the  unlock  command  is  received. 
This  is  useful  fn  the  case  of  re- 
pealer jammers  or  hackers. 

Additional  DTMF  commands  in- 
clude repeater  and  link  Counesy 
Tones  ON/OFF,  Master  Reset, 
DTMF  Mute  ON/OFF,  and  Force 
CW  ID.  In  addition  to  auxiliary  out- 
puts the  SRC'10  has  a  Repeater 
PTT.  Link  PTT,  CW  ID,  DTMF 
Mute,  and  a  CTCSS  Mode  output 
Inputs  consist  of  DTMF  Audio,  Re- 
peater COS,  CTCSS  Tone.  Link 
COS«  and  and  alarm  input  for 
monitoring  user  installed  events 
{e.g,,  low-battery,  over  voltage,  in- 
trusion, etc.). 

With  the  optional  PMO/S  syn- 
thesizer board,  the  frequency  and 
offsets  of  the  link  radio  may  be 
programmed  remotely.  After  the 
frequency  and  offset  is  sent  in  se- 
rial format  from  the  controller,  it  is 
converted  mto  parallel  outputs  to 
interface  with  the  link  radio's  fre- 
quency synthesizer. 

The  SRC-10"s  firmware  Incor- 
porates  most  opiions  that  would 
be  used  in  a  repeater  configure* 
tlon.  Customer  specified  com- 
mand codes  are  available  for  each 
DTMF  functJon.  as  well  as  cus- 
tomer specified  CW  speed,  re- 
peater hang  time,  and  repeater 
call. 

For  further  information  circle 
Reader  Sen/ice  number  21 1 . 


MORSE  CODE 
TUTOR  PROGRAM 

MFJ  Enterprises  announces  its 
new  MFJ*1266  and  MFJ-1267 

Morse  Code  Tutor  Program/ 
Iambic  Key er/Key board. 

This  new  ful^feature  program 
for  the  Commodore  C-64  arKJ  C- 
128  teaches  Morse  code  and  is 
also  a  full-fledged  iambic  keyer 
and  Morse  keyboard.  With  the  op- 
tional MFJ-76  interface  board  you 
can  plug  in  an  external  keyer  pad- 
dle and  key  a  transmitter  or 
transceiver. 

The  program  follows  the  format 
of  the  ARRL's  *Tune  in  the 
World''  and  can  be  used  with  that 
course  or  it  can  be  used  with  the 
MFJ  supplied  code  learning 
course. 

The  Morse  Code  Tutor  features 
Select  Random  (lets  you  sefecl 
the  letters  you  want  to  study): 
Complete  Random  (sends  all  al- 
phabet, numbers,  and  puncttia- 
tions  randomly);  Random  Mes- 
sage (sends  a  plain  English 
message  exactly  as  given  on  an 
FCC  test  or  received  on  the  air); 
and  Message  Store  (lets  you  enter 
a  message  from  the  keyboard  and 
store  for  sending). 

Each  mode  c^n  use  the  normal 
CW  spacing  or  the  special 
Farnsworth  spacing,  where  char- 
acters are  sent  quickly  with  longer 
spaces  between  them .  A  copy  of  a 
test  similar  to  a  FCC  Novice  li- 
cense test  is  included  in  the 
manual. 

For  more  information  circle 
Reader  Service  number  2t2. 


SRC- to  Smart  Repeater  Con- 
troUen 


SS-32SMP  Super-Smaif  CTCSS 
Encoder 

SUPER  SMALL 
CTCSS  ENCODER 

Communications  Specialists 
has  just  introduced  a  super-small 
programmable  CTCSS  encoder 
for  use  in  handheld  radios  and 
other  size-restricted  applications. 
The  SS-32SMP  measures  oniy 
.53  X  1  X  .16  inches  and  offers  full 
tone  versatility  and  high  audio 
level. 

Any  32-tone  frequency  between 
,01  Hz  and  265.0  Hz  may  be 
selected  for  storage  into  a  32-bit 
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EEPROM  memory.  These  tone 
frequencies  may  be  standard 
or  non-standard  and  may  be 
changed  at  a  later  date  if  desired. 
The  required  tone  frequency 
may  then  be  selected  by  solder* 
ing  binary  coded  jumpers  on 
the  tone  board.  The  SS-32SMP 
may  also  be  ordered  to  work  as 
a  six-tone  encoder  (no  switching 
diodes  are  necessary)  at  no  extra 
charge.  Multiple  tone  switching 
over  six  tones  can  be  done  with 
switching  drode  networks  or  a 
binary  switch.  Tone  frequen- 
cies above  255.0  Hz  may  be 
ordered  for  a  slight  additional 
charge, 

The  SS'32SMP  features  a 
low-impedance,  low  distortion, 
and  adjustabie  sine  wave  with 
adequate  audio  level  to  provide 
sufficient  deviation  for  most 
handheld  radios.  It  operates 
on  6-15-vdc  so  that  voltage  drop- 
ping resistors  should  never  be 
required. 

The  SS'32SMP  is  available  with 
a  one-year  warranty  for  immediate 
delivery  for  S27 J5.  A  catalogue 
for  our  encoder  and  for  our  other 
products  is  available  upon  re- 
quest. 

For  further  information  on  this 
product  circle  Reader  Service 
number  213. 


NEW  B-POLE 
CRYSTAL  LATTICE  FILTERS 

International  Radio  announces 
two  new  6-pole  crystal  lattice 
filters  for  Kenwood  and  Yaesu 
radios. 

The  IR88H4.0C  is  an  AM  filter 
that  has  a  bandwidth  of  4.0  kHz 
at  6  dS,  2  kHz  narrower  than  the 
Kenwood  AM  filter. 

The  IR88H4.0C  is  used  to  re- 
place the  Kenwood  YK8SAT  that 
is  used  in  the  R-5000,  TS-940,  and 
TS-930.  The  new  filter  comes 
mounted  on  a  glass  PC  board  like 
the  YK88A1 . 

The  second  8- pole  filter  is 
the  new  IR3.3H2.1  filter.  Thrs  filter 
was  designed  to  improve  selec* 
tivity  in  the  Yaesu  FT-101/E/EE 
series  radio  and  is  an  exact 
replacement  for  the  original 
unit. 

The  new  filter  offers  2.1  kHz 
SSB  selectivrty  at  6  d&  and  will 
provide  additional  razor-sharp 
selectivity  for  the  above  series 
Yaesu  radios. 

Filters  are  $60.00  each  plus 
$5.00  shipping  and  handling 
U.S,A.;  $10.00  Canada  and 
Mexico:  $1 3.00  elsewhere. 

For  further  information  circle 
Reader  Service  number  214. 


R{>ald  Sieen  AJ0N 
62 1 7 Rid f^e  Drive 
WoodhurxMN  55125 


Radio  at  Green  Bank 

The  active  radio  observatory  at  Green  Bank, 

West  Virginia,  is  also  a  center  for  preserving  some 

of  the  major  early  developments  in  radio  astronomy. 


One  of  the  most  impressive 
collections  of  radio  atennas 
in  the  world  Is  located  at  Cre^n 
Bank.  Wesi  Virginh|*  This  loca- 
tion was  selected  for  the  first 
large  system  of  radio  telescopes 
in  the  United  States  for  several 
reasons.  The  hills  surrounding 
Green  Bank  protect  the  site  from 
man-made  interference.  The  area 
has  little  industry  and  few  popula- 
tion centers  that  could  cause  in- 
terference. 

Green  Bank  is  a  very  pretty  lo- 
cation. The  surrounding  hills  are 
covered  with  forests  and  in  the 
valley  there  is  little  to  disturh  na- 
ture  except  the  large  radio  tele- 
scopes. 

Green  Bank  has  become  a  center  for  the 
history  of  radio  astronomy  as  well  as  an 
active  radio  observatory,  A  repiica  of  the 
First  antenna  that  was  used  to  detect  ra- 
dio emissions  from  space  has  been  con- 
structed near  the  adminisiration  building. 
The  original  antenna  was  built  by  Karl 
Jansky,  a  radio  amateur  who  worked  as  a 
scientist  at  Bell  Laboratories  in  Holmdel, 
New  Jersey. 

With  his  antenna  system,  Karl  Jansky 
was  studying  radio  noise.  The  antenna  was 
constructed  for  a  wavelength  of  14,6  meters, 
which  is  near  our  IS-meter  radio  band.  He 
discovered  that  the  strongest  mnsc  sources 
seemed  to  follow  the  movement  of  the  sky 
as  the  Earth  rotated.  In  1930  Karl  Jansky 
dciermined  that  the  band  of  radio  noise  that 
he  detected  seemed  to  coincide  with  the 
Milky  Way  and  that  it  was  strongest  tiear 
the  constellation  Sagittarius,  the  center  of 
the  Milky  Way,  With  the  detection  of  this 
exlratcrrestrial  radio  noise,  radio  astronomy 
as  a  science  began. 

Another  dedicated  amateur.  Grote  Reber, 
also  made  great  conirtbuiions  to  radio  as- 
tronomy. Reber,  an  electrical  engineer,  built 
a  31-foot  parabolic  antenna  at  his  home  in 
Wheaton,  Illinois,  in  1937.  This  was  the 
first  system  built  expressly  for  radio  as- 
tronomy. With  this  ftilly  steerable  radio  tele- 
scope, he  was  able  to  make  a  number  of 
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Jlje  !40-JiHtt  re fe scope  at  Green  Bunk. 

important  contributions  to  the  new  science  of 
radio  astronomy,  including  the  first  radio 
map  of  the  sky.  This  was  an  impressive  pri- 
vate effort— the  radio  telescope  weighed  two 
tons  and  it  t(K)k  four  months  to  build  the 
observatory. 

In  1947  Reber  sold  his  radio  telescope 
to  the  National  Bureau  of  Standards.  The 
Bureau  moved  it  to  their  location  is  Boulder, 
Colorado,  the  home  of  WWV.  Here  it  served 
the  Bureau  for  a  number  of  years  in  radio 
research  activities.  After  the  Bureau  acquired 
more  advanced  equipment,  the  Reber  tele- 
scope was  disassembled  and  shipped  to  Green 
Bank.  Reassembled  at  Green  Bank  under  tiie 
direction  of  Grotc  Reber  in  I960,  it  can  now 
be  seen  there  by  visitors.  The  site  at  Green 
Bank  is  listed  in  the  National  Registry  oi' 
Historic  Places. 

Several  other  early  radio  astronomy  anten- 
nas are  also  displayed  at  Green  Bank,  One,  a 
horn  antenna,  was  used  in  1951  to  detect 
neutral  hydrogen  radio  emissions  from 
space.  This  emission  occurs  at  a  frequency  of 
1 .420  GHz  and  is  one  of  the  strongest  radio 
emissions  that  arrive  from  space.  Concentrat- 
ed along  the  plane  of  the  Milky  Way.  h  serves 
as  an  important  indicator  of  the  structure  of 
our  galaxy. 

The  first  large  radio  telescope  at  Green 
Bank  was  built  in  1957/58,  The  telescope  is 
85-feel  in  diameter,  ftjUy  steerable.  and  con* 


siructed  as  a  parabolic  antenna 
with  a  casscgrain  subreflector. 
Named  the  Howard  E.  Taiel  tele- 
scope after  its  designer,  it  is  Mill 
in  service  as  part  of  a  4-element 
interferometer. 

In  I960  the  second  largest 
movable  radio  telescope  in  the 
world  was  built  at  Green  Bank.  It 
is  exceeded  in  si^  only  by  the 
l(K)0-foot  fixed  radio  telescope  at 
Arecibo  in  Puerto  Rico  and  a  330- 
foot  movable  radio  telescope  near 
Bonn,  Germany. 

This  telescope  has  one  disad* 
vantage:  il  can  be  moved  only  in 
elevation.  A  movable  feed  system 
at  the  focus  of  the  parabola  allows 
some  tracking  of  objects  as  they 
move  across  the  sky  due  to  the  earth *s  rota- 
tion, but  because  this  capability  is  limited,  an 
object  can  be  tracked  for  only  a  few  minutes. 
But  tor  many  observations  this  tracking  capa* 
bility  is  sufficient,  U  is  one  of  the  most  valu- 
able facilities  of  its  type  in  the  world,  con- 
tributing to  many  discoveries  in  radio 
astronomy.  The  shape,  size,  and  rotation  of 
many  galaxies  have  been  mapped  by  this  tele- 
scope. 

Many  pulsars  (radio  sources  in  the  sky  that 
transmit  rapid  pulses  in  a  very  stable  pattern) 
were  first  delected  with  the  300- foot 
telescope  at  Green  Bank, 

Pulsars  are  believed  to  tie  the  remnants  of 
supernovas  that  have  exploded  in  the  Milky 
Way.  These  stars  have  contracted,  becoming 
rapidly  rotating  and  extremely  small  and 
heavy  neutron  stars.  Pulsars  emit  radio  waves 
from  their  magnetic  poles  and  these  can  be 
detected  each  time  a  pole  sweeps  past 
the  earth.  Despite  having  traveled  several 
thousand  light  years*  these  pulsars  haven *t 
been  smeared  out  and,  when  they  arrive  on 
earth,  can  still  be  detected  in  almost  the  same 
paitem  as  when  they  were  emlned  from  the 
pulsar. 

The  observatory  Is  now  used  to  map  these 
pulsar  emissions  from  the  Milky  Way  and 
other  more  remote  galaxies  at  the  radio  fre- 
quency of  neutral  hydrogen  ( 1 .420  GHz). 
This  telescope  produces  far  more  accurate 
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maps  than  the  old  horn  antenna  on  display 
nearby. 

The  largest  telescope  (HO-fooi)  in  the 
world  with  an  equatorial  mounting  was  built 
at  Green  Bank  in  1965.  Equatorial  mounting 
permiLs  rapid  and  accurate  tracking  of  objects 
in  the  ^k> .  This  telescope  if  often  used  for 
Vciy  Long  Baseline  lmcTferonietr>'  (VLBI) 
obserN'aiions  in  conjunction  with  ohservaio- 
lies  in  other  coutitries,  including  the  330-fooi 
lelescope  in  Germany. 

To  use  VLBI  technology  a  radio  lelescope 
must  have  a  very  smooth  surface  compared 
with  the  shortest  wavelengths  which  it  is  to 
observe.  The  smoothness  of  the  telescope's 
140'foot  diameter  surface  is  so  accurate  ihat 
it  works  well  at  wavelengths  of  2  centimeters 
( 15  GHz).  By  linking  sevcraJ  radio  telescopes 
together  exiremely  detailed  observations  of 
remote  objects  can  be  achieved  with  the  aid  of 
communications  safclliies  or  microwave 
links.  The  informatitvi  from  the  participating 
radio  telescopes  is  recorded  with  accurate 
time  measuremenls  on  magnetic  tape.  The 
(VLBi)  technology  is  as  accurate  as  that 
which  would  be  possible  with  a  single  radio 
telescope  with  a  diameter  equal  to  the 
distance  between  the  panicipating  radio 
obsen'atorics. 

The  1 40- foot  reflector,  constructed  in  the 
cassegrain  configuraiion,  is  able  to  determine 
signal  frequencies  with  very  high  accuracy. 
Since  chemical  elements  in  space  emit  a  vari- 
ety of  radio  frequencies,  each  emission  line 
can  be  used  to  identify  a  chemical  element, 
Dopplcr  shifts  in  emission  lines  can  then  be 
usaJ  to  detennifie  the  velocity  and  tempera- 
ture of  ihc  objects  being  observed. 

The  3-element  interferometer  at  Green 
Bank  was  the  first  large  one  constructed  in  the 
United  States.  (An  older  interferometer  had 
been  constructed  only  at  Jordell  Bank  in  Eng- 
land.) The  Green  Bank  interferometer  con- 
sists of  three  S5-foot  reflecting  antennas,  in- 
cluding the  original  Howard  E,  Tatel 
aniennii.  The  Tatel  antenna  is  stationary,  the 
other  ones  can  be  moved  along  a  5000- foot- 
long  track. 

The  experience  gained  from  the  pioneering 
work  done  on  the  Green  Bank  system  was 
used  in  constructing  the  much  larger,  27-ele- 
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Ffioto  C.  TJie  three-eU'ftient  inteffemmeterat 
Green  Bank.  The  center  element  has  been 
tlismamled  ;  the  hvo  remaining  are  part  of  a 
four-elemem  interferometer  dedicated  ta 
asironomw 

HP 

ment  interferometer  facility  in  New  Mexico 
(73  July  1985), 

The  three-tetescope  interferometer  at 
Green  Bank  has  been  removed  from  service. 
One  of  the  movable  antennas  has  been  dis- 
mantled: the  two  remaining  are  part  of  a 
four-element  interferometer  being  used  at  the 
U  S,  Naval  Obser\  aiorv .  This  interferometer 
is  the  first  to  be  dedicated  to  the  new  science 
of  radio  asirometry . 

Radio  astrometry  is  the  science  by  which 
the  movement  and  rotation  of  the  earth  are 
accurately  measured-  For  exajnplc*  wobbles 
in  the  earth's  motion  of  a  few  feet  can  be 
detected  as  well  as  minute  changes  in  the 
location  of  the  North  and  South  poles.  This 
science  can  also  provide  information  on  the 
composition  of  the  inner  parts  of  the  planets. 
The  VS.  Naval  Observatory  uses  radio  as- 
trometry to  produce  accurate  astronomical 
tables  for  navigation. 

To  accurately  determine  the  earth's 
motion,  very  stable  reference  positions  are 
needed.  A  four-element  interferometer  uses 
remote  quasars  for  reference  positions. 
Quasars  arc  so  remote  that  no  movement  of 
them  has  ever  been  detected.  The  earth's 
motion  is  measured  with  the  interferometer 
by  checking  its  movement  against  the  posi- 
tion of  a  few  selected  quasars. 

Two  elements  of  the  four-element  interfer- 
ometer arc  two  45-tboi  antennas  one  at 
Hunters vi lie*  the  other  at  Point  Mountain, 


West  Virginia.  Boih  of  these  locations  are 
about  20  miles  from  Green  Bank. 

The  Green  Bank  radio  telescopes  are 
owned  and  operated  by  the  National  Radio 
Astronomy  Observatory  (NRAO),  This 
organization,  which  has  its  main  office  in 
Charlottesville.  Virginia,  also  operates  the 
Very  Large  Array  in  New  Mexico  as  well  as  a 
millimeter  wavelength  observatory  at  Kitt 
Peak  in  Arizona. 

The  receiving  equipment  used  in  radio 
astronomy  must  be  of  very  advanced 
construction,  The  receiving  from  ends  are 
usually  cot^lcd  with  liquid  helium  in  order  to 
maintain  a  temperature  only  a  few  degrees 
above  absolute  zero.  All  components  m  an 
electronic  circuit  produce  internal  noise 
while  operating.  Noise  can  overwhelm  the 
weak  signals  being  received  frotn  space. 
Cooling  reduces  this  internal  noise  in  the 
receivers  to  a  very  low  level. 

A  variety  of  receivers  is  being  used  at 
Green  Bank,  For  many  of  the  lower  frequen- 
cies. Cooled  Field  Effect  transistors  are  us^. 
Cooled  parametric  amplifiers  arc  used  for 
higher  frequencies,  and  for  the  highest 
frequencies  masers  arc  most  effective. 

The  NRAO  constructs  most  of  its  own 
receiving  equipment  at  laboratories  in  Char- 
lotte. Virginia,  and  Socorro.  New  Mexico, 
The  maji>rity  of  radio  telescopes  arc  built 
in  the  cassegrain  conrsgu ration.  In  this  con- 
Oguration  a  subreflecior  is  mounted  at  the 
focus  of  the  parabolic  reflector.  This  subre- 
flector  directs  the  received  radio  waves  to 
receiving  equipment  at  the  center  of  the 
parabolic  disk. 

Because  of  the  weight  of  the  cooling  sys- 
tern,  it  is  difilcuk  to  supptirl  the  receiving 
equipment  in  the  focus  of  a  parabola.  With 
the  cassegrain  system  a  more  stable  position 
on  the  parabolic  disk  is  p*jssible.  This  system 
also  facilitates  maintainance.  The  only  ex- 
ception to  the  cassegrain  system  at  Green 
Bank  is  the  300-foot  radio  telescope. 

Visitors  arc  welcome  at  Green  Bank  during 
the  summer.  There  are  daily  tours  during  the 
week  and  also  on  weekends,  A  short »  award- 
winning  movie  on  radio  astronomy  begins  the 
free  guided  bus  lour  of  the  radio  tele- 
scopes. ■ 


KeifhM.  CamrKF4Bf 
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A  Foldover  Cheapie 


Bowing  to  the  cost  of  living 


A  few  years  ago,  I  fell  heir  to  several  21- 
foot  (standard-length)  pieces  of  galva- 
nized-steel  water  pipe,  one  2-1/2-inch  piece, 
a  2-inch  piece,  and  others  ranging  down  to 
1-inch  diameter.  The  various  sizes  and  long 
lengths  made  ihem  much  too  bulky  and  heavy 
for  masB  and  rotor  supports  in  the  ordinary 
way.  so  they  just  lay  outside  my  shack  to  be 
tripped  over  occasionally. 

Some  time  later,  having  to  scoot  to  the  top 
of  my  60-foot  tower  to  repair  cables  and 
replace  guy  wires,  [  got  an  aerial  view  of 
these  pipes,  Wowf  They  looked  like  one  of 
those  expensive  foldover  towers  [  had  seen 


''The  basic  structure 

.  .  Js  simple  and 

straightforward.  Two 

sections  of  pipe  are 

telescoped  together 

and  hinged  near  the 

base,  A  hand-operated 

boat  winch  provides 

the  power/' 


advertised  in  a  recent  issue  of  73  \  Decid- 
ing that  this  was  '*an  inspiration  from 
above/  *  I  set  out  *  'to  restack ' '  the  pipes  verti- 
cal ly  so  that  I  could  talk  over  them  rather 
than  ahouf  them.  There  seemed  to  be  plenty 
of  clear  area  in  my  yard  near  the  shack  where 
a  foldover  tower  would  fit  neatly  to  the 
ground. 

(A  survey  of  space  is  absolutely  necessary 
should  you  decide  to  try  thi.s  project.  The 
foldover  will  be  no  good  to  you  if  the  antenna 
folds  over  into  a  tree  or  onto  the  roof*  Also, 
be  careful  to  align  the  base  so  that  the  butt  of 
the  niast  does  not  swing  up  into  the  side  of 
your  shack  as  the  mast  is  lowered,) 

The  basic  structure,  shown  in  Figures  lA, 
IB,  and  IC,  is  simple  and  siraightforw^ard. 
Two  sections  of  pipe  are  telescoped  together 
and  hinged  near  the  base.  A  hand-operated 
boat  winch  provides  the  power.  The  assem- 
bly can  take  more  sections  for  added  height, 
and  these  may  also  be  telescoped  to  prevent 


top-heaviness  and/or  add  to  structural 
strength,  as  well  as  permit  greater  ease  in 
lowering  the  antenna  in  bad  weather.  A  dou- 
ble pulley  may  be  added  kn  more  power,  or 
the  hinge  point  raised  to  provide  greater 
leverage. 

I  am  no  engineer,  but  I  can  report  what 
worked  for  me;  the  purpose  of  this  article  is 
to  expose  you  to  a  cheap  method  of  build- 
ing yourself  an  otherwise-expensive  addi- 
tion to  your  station.  Pay  as  much  attention 
to  the  concept  as  to  the  step-by -siep  pro- 
cedure and  let  your  imagination  help  you 
build  the  assembly  which  will  be  exactly  righi 
for  you. 

The  job  begins  with  finding  an  old  55-gal- 
ton  oil  drum.  I  got  mine  from  a  hxral  farm 
chemical  dealer.  Similar  drums  mav  be  found 

m' 

at  oil  company  storage  areas  or  wholsesale 
cleaning  companies  (often  free  for  the  ask- 
ing). The  drum  serves  as  a  modular  base  for 
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F/g.  I  A.  Mounting  of  rower  base  showing 
from  view  of  mast 'supporting  angle  brackets. 


your  tower.  Next,  cut  the  top  out  of  the  drum 
with  a  cold  chiscK  Dcm  V  take  your  trusty 

blowtorch  to  the  top.  Many  chemicals  will 
produce  toxic  fumes  which  could  make  short 
work  of  you,  and  oil  dnims  tend  lo  explode  or 
burst  into  flames  when  exposed  to  a  torch,  so 
do  it  the  hard  way.  After  compleiing  this  step, 
knock  several  large  drain  holes  into  the  other 
end  of  the  drum.  This  allows  the  water  to 
drain  from  the  concrete  you  will  pour  into  it, 
resulting  in  faster,  and  more  even,  curing. 
Finally,  dig  a  hole  large  enough  to  bury  the 
drum  vertically  with  the  top  rim  just  even 
with  the  ground.  Any  projection  above 
ground  decreases  counterbalance  weight  for 
ihc  tower* 

The  Mast  Support 

Prepare  the  base  support  by  chmping  a  3" 
X  3"  wotKi  spacer  about  3'  long  between  two 
10'  3"  angle  irons  (Figure  2)  and  drili  a  5/8" 


— Km   «  Bpfl  FLAT  tmjW  «f£TY  MAC! 


WINCH  CABUI   *TTACHEO  TO  fttSOU 
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/}^,  /S,  Side  view  of  most -supporting  angle 
brackets  and  winch  installation, 
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F/g.  IC.  Winch  assembly  for  thefoldover. 


bole  thr<>ugh  both  pieces,  atH.>ut  3"  from  the 
lop  end.  Stand  the  assembly  in  your  buried 
drum  and  mark  the  level  of  the  ground,  us- 
ing a  level  or  siraighi  edge  across  the  rim 
of  the  barrel.  Measure  up  from  6"  to  12" 
and  drill  another  5/8"  hole.  This  boiiom 
hole  will  take  the  locking  bolt  that  will 
hold  ihc  masi  vertical  once  it  is  raii^ed:  the  top 
hole  is  (or  the  hinge  pin  for  the  folduver 
operation. 

Lay  the  bottom  pipe  for  your  tower  along 
the  support  assembly  and  mark  the  pipe  at  the 
drilled  holes.  Exercise  camion  here!  There 
should  be  around  6"  between  the  g round 4ev- 
el  mark  on  the  support  assembly  and  the  lock- 
ing-bolt  hole,  and  the  b^ittom  end  of  the  mast 
must  fall  within  this  space.  Carefully  drill 
5/8"  holes  through  the  pipe  to  match  the  holes 
in  the  support  assembly.  Keep  the  holes  per- 
pendicular to  the  pipe  or  the  bolts  won't  align 
properly. 

An  alternative  procedure  would  be  to 
clamp  the  pipe  between  the  angle  irons  and 
bore  both  sets  of  holes,  but  this  is  difficult 
unless  you  have  adequate  clamps  and  a  help- 
ing hand .  It  is  hard  to  clamp  and  align  a  round 
piece  between  two  flat  pieces. 

Get  the  Assembly  Veriicai! 

It's  a  good  idea  to  treat  metal  which  will  be 
in  contact  with  concrete  the  same  way  profes- 
sional tower-installers  protect  base  mounts 
on  commercial  towers.  An  aerosol  can  of 
auio-btxiy  undcrcoating  can  be  used.  (This  is 
not  an  option  If  you  are  inserting  galvanized 
metal  into  concrete.) 

Now,  mi?t .  then  pour,  about  four  60-pound 
bags  of  concrete  into  the  drum.  You  could 
pour  dry  mix  into  the  drum  and  drench  with 
water,  but  this  way  it  could  be  weeks  before 
the  concrete  will  be  moistened  enough  to 
cure.  While  the  concrete  is  still  wet.  stand  the 
support  assembly  upright  in  the  center  of  the 
drum,  and  work  it  down  through  the  concrete 
until  it  hits  bottom. 

Balance  or  brace  the  assembly  upright  until 
ii  can  be  secured.  I  used  old  pieces  of  TV  guy 
wire  and  tied  it  off  in  three  directions.  Once  it 
is  firmly  secured,  take  your  level  and  make 
sure  the  assembly  is  verticaL  Now  add  sand. 
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dirt,  pebbles,  or  whatever,  to  the  drum,  and 
nil  to  within  12"  to  16"  of  the  rim.  Oieck 
your  base  assembiy  af^airi  to  make  xurc  if  is 
stil!  viTtkal, 

Mix  up  four  to  six  more  bags  of  ready - 
mix  (as  needed)  and  finish  filling  the  bar- 
rel, rounding  it  off  at  the  top  so  water  will 
not  collect  around  the  mast.  Tamp  the  soil 
around  the  barrel,  using  leftover  soil,  peb- 
bles, and  concrete  as  necessary  to  secure  the 
base  solidly  in  the  ground.  Now  make  a  final, 
careful  check  of  the  plumbness  of  your  as- 
sembly and  make  any  last-minute  adjust- 
ments needed.  A  very  slight  bit  off  vertical 
here,  and  your  mast  could  end  up  looking  like 
the  Tower  of  Pisal 

Take  a  break  and  come  back  tomorrow. 
Any  fooling  around  v»ith  ihc  base  now^  can 
cause  cracks  in  the  concrete  where  water  can 
seep  in  and  freeze,  breaking  up  the  concrete 
or  making  ail  your  leveling  worthless.  Let  it 
harden  at  legist  overnight. 

Mountixig  the  Mast 

The  next  day,  begin  by  removing  the  spac- 
er and  putting  the  bottom  mast  pipe  in  its 
place.  Insen  a  5-1/2  inch  5/8"  bolt  in  the 
hinge-pin  holes,  using  Rat  washers  on  both 
sides  of  the  mast.  Screw  on  a  nut  loosely,  and 
raise  and  lower  the  mast  by  hand  to  check  the 
action  and  to  make  sure  the  bottom  holes  line 
up  properly.  If  they  do  not,  clamp  the  mast 
firmly  ypright  and  drill  through  the  whole 
assembly* 

Mark  where  the  bottom  of  the  mast  comes 
to  on  the  support  assembly,  and  a  few  inches 
above  the  mark  securely  boh  a  piece  of  2"  x 
8"  quarter-inch  flat  iron  stock  across  the  flat 
sides  of  the  angle  irons;  this  piece  will  stop 
the  mast  from  swinging  further  than  the  veni- 
cal  posh  ion - 

With  the  mast  bolted  in  the  vertical  posi- 
tion, drill  a  3/8"  hole  in  it  about  10"  from  the 
bottom  and  insert  a  3/8"  eyebolt  with  the  eye 
facing  the  direction  in  which  the  tower  will 
fold.  Your  winch  cable  will  be  fastened  to  this 
eye.  Use  either  a  wclded-eye  type  bolt  or 
have  the  eye  welded  shut.  A  heavy  load  can 
stretch  an  eye  open— and  such  a  mishap  can 
allow  a  mast  being  raised  or  lowered  to  plum- 
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fij^.  2.  Details  of  winch  instaUation. 
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fig,  J.  Truss  for  lower  masi  seciion.  Use  this 
when  adding  another  section  fa  the  tower. 

met  to  the  ground  with  your  prized  quad  and 
rotor! 

The  Wincfi 

The  winch  should  be  mounted  on  the  same 
side  the  tower  folds  on,  at  a  height  that  al- 
lows easy  cranking  of  the  handle.  It  all  works 
most  smoothly  if  the  cable  winds  up  at  or 
near  the  height  at  which  the  eyebolt  is  at- 
tachcd  to  the  mast— 10 **  to  18"  above  ground 
level .  My  tower  has  the  winch  at  about  waist - 
height  which  allows  cranking  without  getting 
down  on  your  knees,  but  creates  another 
problem:  poor  leverage.  I  had  to  mount  a 
pulley  at  the  base  of  the  sufipori  assembl>  '  m  c 
Figure  IC).  Feel  free  to  experiment,  but  be- 
ware; f  had  trouble  finding  a  pulley  small 
enough  but  sturdy  enough,  and  with  the  cable 
tracking  over  the  pulley,  and  with  the  mount- 
ing of  the  pulley  so  that  it  was  not  in  the  way 
of  the  mast  when  vertical.  It  really  is  simpler 
and  more  economical  to  mount  the  winch  as 
low  as  can  be  cranked  comfortably  when 
kneeling. 
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IC-735 

IC-735  Gerr,  Cvg.  Xcvr 
IC-75iAGeri.Cvg.Xcvr 
B7D00  Gen.  Cvg.  Rcvr. 
B71AGen.Cvg.  Rcvr. 
IC-761  New  Top  of  Line 
10-28  A/H  FM  Mob  We  25w/45w 
IC'37A  FM  Mobile  25w 
K>dOO  Super  Mulii  Band  Mobile 
IC-04AT  UNF  NT 
lC-4aA  UHF  45w 
\C^3&A  FM  MobiiB  25w 
IC4>2AT  FM  HT 
IC-M2ATMicroHT 


List 

Juns 
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Cans 

1649.00 

Call$ 

1099.00 

Call$ 

949,00 

Cans 

2499.00 

Call$ 

429/459 

Call  S 

499.00 

Cafl$ 

569.00 

Call$ 

449.00 

Calls 

459.00 

Cans 

459*00 

Cans 

399.00 

Cans 

329.00 

Cans 

KENWOOD 


^  TS-440S/AT 

TS-940SAT  Gen.  Cvg.  Xcvf      $2249.96  Call  $ 

TS-430S  Gen.  Cvg.  Xcvr  819.95  CallS 

TS-71 1A  All  Mode  Base  25w  899.95  Call  $ 

TFl-751  A  An  Mode  Mobile  25w     599.95  Call  S 

TS^t40S/AT  Gen.  Cvg  X  cvr,  1 199.95  Call  S 

TM-2S30A  FM  Mobile  25w  42995  Call  S 

TM-2550A  FM  Mobile  45w  469.95  Call  S 

TM-257aA  FM  Mobile  70w  659.95  Call  $ 

TH*205  AT,  NEW  2m  HT  259.95  Call  S 

TH-2 1 5A,  2m  HT  Has  tt  AH  349.95  Call  $ 

TH21 BT  2M  HT  259.95  Call  $ 

TH31  BT 220  HT  269.95  Call  $ 

TM-3530AFM  220MHz  25w  449.95  Call  $ 


FT  757GX 

FT-757  GX  Gen.  Cvg.  Xcvr 

995.00 

Cans 

FT*767  4  Band  New 

1895  00 

Calls 

FT-270HH  FM  Mobile  45w 

439.95 

29995 

FT*290R  AJi  McxJe  PortaWe 

579.95 

Cans 

FT-23  R/TT  Mini  HT 

299.95 

Calls 

FT-209RH  RM  Handheld  5w 

359.95 

Cans 

FT-726R  All  Mode  Xcvr 

1095.95 

Cans 

R27R2M/70CMHT 

479.95 

Cans 

FT2700RH  2M/70CM  25w 

599.95 

Call  $ 
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When  you  have  decided  an  a  position^ 
mount  the  boat  winch  mounting  bracket  (^e 
Figure  2).  You  may  have  an  easier  method  of 
mounting  the  winch.  Certainly,  if  you  have 
access  to  a  portable  welder,  this  job  can  be 
done  much  more  quickly.  Just  be  sure  the 
winch  is  centered  between  the  angle-iron  sup- 
ports. The  simple  bolted  arrangement  is  neat, 
but  I  personally  suggest  that  you  take  the 
assembly  to  a  welder  and  then  bolt  the  welded 
assembly  to  the  supprt.>rts.  (There  is  other 
welding  that  can  be  done  al  the  same  time- 
sec  **Adding  Height,*'  below.)  In  any  case, 
the  winch  assembly  must  be  sturdy.  There  is  a 
great  deal  of  stress  involved  in  raising  and 
lowering  the  tower,  so  this  is  no  place  to 
skimp. 

Adding  Height 

When  you  have  satisfied  yourself  that 
your  assembly  works  as  you  wish  it  to^  tt 
is  time  to  add  height  to  the  mast.  With  it 
lowered  and  touching  the  ground,  bore  two 
holes  about  a  foot  apart  with  the  top  hole 
about  2"  below  the  top  of  the  mast  (see  Fig- 
ure 3),  While  you  are  having  your  winch 
welding  done*  you  also  can  get  l/Z**  nuts 
welded  over  each  of  these  holes.  You  could 
fabricate  a  clamp  for  this  job  to  replace  the 
welding.  Raise  the  masi  parallel  to  the  ground 
and  slide  a  2l-fooi  section  of  2^*  pipe  about 
two  feet  into  the  larger  pipe.  Screw  2"  bolts 
into  the  welded  nuts  to  hold  the  two  pipe 
sections  firmly  together.  Now  you  have  a 
40' foot  mast  which  is  adequate  for  most 
amateur  use. 

I  have  an  ATB-34  and  a  CDE  rotor  atop  my 
version  of  this  tower  and  felt  more  comfort- 
able lowering  the  top  section  about  halfway 
into  the  lower  section,  resulting  in  a  30-fooi 
tower.  A  third  section  of,  for  examplCt  1*1/ 
4^'  pipe  attached  in  the  same  manner,  could 
produce  a  60-foot  tower.  If  this  is  tried,  I 
would  suggest  welding  links  of  chain,  or  in- 
serting ey  ebolts  around  the  top  section  of  pipe 
about  two  feet  from  the  top,  to  allow  attach- 
ment of  guy  wires — especially  if  any  substan- 
tial antenna  array  is  to  be  mtxmted.  Getting  it 
up  there  is  one  thing,  but  getting  it  to  stay  is 
anoiherf 


I  have  tried  several  modifications  of  this 

assembly,  all  the  way  to  50  feet  without  guys, 
including  a  6-dB  venical  atop  stacked  7- 
element,  2-meter  beams.  Ii  stayed  fine,  but 
I  couldn't  stand  the  swaying  in  the  wind  as 
well  as  the  tower  did,  although  the  base  nev- 
er budged.  However,  guy  wires  would  be  a 
necessity  in  my  book  if  an  expanded  ver- 
sion of  my  design  is  built.  It  is  simple 
enough  to  disconnect  the  guy  wires  for  lower 
lowering. 

Extending  the  tower  to  60  feel  or  more 
produces  very  heavy  loads  on  the  winch, 
even  with  light  arrays.  The  optional  lower- 
section  truss  brace  eliminates  much  of  the 
sway  and  bending  when  raising  or  lowering 
the  tower.  Over  40  feet  you  also  will  need  the 
optional  pulley  system  shown  in  Fig.  I .  This 
slows  operation  of  the  foldover  but  doubles 
the  effectiveness  of  the  winch.  Another  possi- 
bility would  be  to  build  the  upright  support 
assembly  longer.  This  will  add  counterbal- 
ance weight— and  could  also  allow  the  use  of 
larger  pipe. 

CoiicIusioD 

My  Foldover  Cheapie  has  been  in  service 
for  nearly  eight  years  w  iihoul  any  problems* 
It  is  a  perfect  platform,  even  at  20  feel,  for 
antenna  experimenters,  (At  20  feet  you  could 
perhaps  use  a  30-gallon  drum  or  perhaps  no 
drum  at  all.)  A  drum  makes  sure  of  enough 
base  weight,  and  requires  about  a  sixth  as 
much  concrete  as  would  a  plain  hole  in  the 
ground.  Tt  also  helps  keep  the  tower  from 
settling  into  the  ground  and  cracking  skimpy 
layers  of  concrete. 

A  final  comment:  Don  Y  tryw  lift  /oo  heavy 
a  tower  and  fo€id.  You  risk  breaking  the  cable 
and  worse.  Slide  the  top  section  down  a  little 
and  try  it  out.  I  doubt  that  my  range  with  the 
ATB-34  is  much  different  at  the  36  feet  I  use 
that  it  would  be  at  40  feet. 

Many  older  hams  will  enjoy  this  type  of 
structure  because  it  will  allow  them  the  inde- 
pendence of  maintaining  their  own  antenna 
systems.  This  might  make  a  nifty  club  project 
to  help  some  of  your  older  members.  It  also  is 
an  ideal  assembly  for  hams  living  in  areas 
subject  to  seasonal  high  winds.  ■ 


Parts  List 

2 

10'  pieces  of  3"*  X  3/8*  angle  iron 

1 

21'  piece  of  2-1/2*  sleei  pipe 

1 

21 '  piece  of  2"  steel  pipe 

2 

5-1/2"  5/8"  steel  bolts  with  nuts  and  washers 

2 

2"  3/8"  steel  bolts  with  nuts  and  washers 

1 

piece  of  1/4"  flat  iron  stock.  2**  x  10" 

1 

used  55-gallon  drum 

1 

1000-pound  boat  winch  with  cable 

2 

2«  ^12"  bolls  with  nuts  and  washers 

10 

$0-pound  bags  of  premised  concrete 

For  Winch  Mount 

1 

piece  of  1/4*  flat  iron  stock  6*  square 

2 

pieces  of  1/4"  flat  iron  stock  10"  x  1" 

3 

10"  pieces  of  2"  angle  iron 

2 

10"  pieces  of  1"  x  1/4''  angle  iron 

4 

2"  3/8"  bolts  with  nuts 
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Portable  Antennas  for 
Out-of-the-Ordinary  QTHs 

Some  ideas  for  antenna  alternatives  in  unusuai  situations. 


Some  time  ago  al  a  convention  I  met  a 
doctor,  a  medical  missionary  working  at 
a  relief  station  in  the  Sudan.  Because  of  his 
unique  QTH,  we  had  an  interesting  discus- 
sion about  mobile  and  portable  antenna^s  for 
communication  from  the  bmmdocks.  His 
bona  Hdes  include  the  fact  that  he  is  licensed 
lo  operate  on  both  amateur  radio  bands  and  as 
a  land-mobile  or  point-ta-point  station  in  the 
6.2  M He  band. 

The  desert  where  he  travels  In  one  of  the 
worst  in  the  world.  Because  of  the  harsh 
conditions,  the  doctor's  organization  re- 
quires him  to  check  in  twice  daily  on  either 
6.2  MH/  or  3.885  MHz  (that  some  mission- 
ary hams  in  Africa  use  as  an  ofllcial  calling 
frequency).  If  he  misses  two  check  ins  in  a 
row,  search  and  rescue  planes  arc  sent  up. 
Because  of  his  unique  housecath.  he  does  a 
lot  of  mobile  and  ptmable  operating  in  the 
lower  HF  region.  His  problem?  How  do  you 
reliably  get  through  the  QRM  and  tropical 
ORN  with  only  200  Watts  PEP  and  a  standard 
loaded  mobiie  antenna? 

A  KL7  government  forester  I  met,  who 
works  in  Alaska,  faces  many  of  the  same 
problems  as  the  dixtor  in  the  Sudan  (but  at 
temperaiures  100  degrees  colder).  He  fre- 
quently lakes  his  lOO-Watt  mobile  rig  into  the 
backcountry  of  Alaska.  With  only  100  Watts 
into  an  inefficiently  loaded  mobile  antenna, 
how  does  he  reliably  cut  through  QRM  to  talk 
to  the  base  station? 

An  earthquake  or  hurricane  strikes  your 
comniunny,  antenna  towers  collapse,  tri- 
banders  are  tangled  masses  of  aluminum 
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Figure  I.  A  typical  mobile  antenna  for  a  low- 
HFband. 
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tubing,  dipolcs  are  snarled  globs  of  Copper- 
weld,  and  rig  and  linear  amplifiers  are 
smashed.  All  that's  left  is  the  lOO-Watt  HF 
rig  in  the  car.  Communications  now  are  not 
for  ftm— they're  deadly  serious!  How  do  you 
establish  reliable  communications  with  only  a 
100- Watt  mobile  driving  a  75-meier  loaded 
wh  ip7  S  udde  nly ,  the  problems  of  a  S  udanese 
doctor  and  an  Alaskan  forester  aren*t  so 
remote. 

Some  Problems  with 
Mobile  Cuiiriguraliojis 

Because  quarter  wavelength  antennas  on 
tow-HF  band  frequencies  are  30-70  feet 
high,  full-size  vertical  whip  antennas  are  not 
practical  (in  fact*  at  frequencies  below  10 
meters  full-size  whips  are  rare).  A  typical 
short,  mobile  antenna  (Figure  1)  exhibits  ca- 
pacitive  resistance,  so  a  loading  coil  is  added 
(L  in  Figure  1)  to  the  radiator  and  its  indue* 
tive  reactance  cancels  the  capacitive  reac- 
tance ot^  the  anienna,  The  inductor  can  be 
placed  almost  anywhere  along  the  radiator, 
although  base,  center,  and  top-loaded  designs 
predominate.  The  actual  inductance  needed 
varies  soniewhat  with  coil  placement  as  does 
antennu  performance.  (The  resonators  used 
on  commercial  low-HF  mobile  antennas  are 
loading  coils  encapsulated  in  weather-tight 
housings.) 
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Figure  2A.  The  electrical  system  of  a  counter- 
poise ground  plane. 


Mobile  configuration  is  inefficient  by 
nature  and  little  can  be  done  to  improve 
matters.  An  antenna  matching  device  or 
tuner  helps  optimize  power  transfer 
and  should  always  be  used  (especially  with 
solid -stale  fmal  amplifiers  that  don't  tolerate 
vswr  as  easily  as  do  tube  finals).  With 
portable  configurations,  we  can  improve 
performance  aiKl  look  into  options  not  avail* 
able  to  mobile  operators.  A  basic  assumption 
is  that  operators  needing  emergency  com- 
munication are  located  in  remote  areas  with 
no  access  to  the  usual  VHF  bands  which 
would  allow  them  to  make  contact  with  emer- 
gency services  through  a  repeater  autopatch. 
Here  we  are  dealing  with  HF  rigs  operating 
at  die  lower  end  of  the  HF  spectrum  in  sit- 
uations where  a  temporary  antenna  must 
be  erected . 
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Figure  2B.   The  mechanical  scheme  for  a 
coimTerpoise  g  round  p  lane. 
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Figure  2C.   An  improved  mobile  antenna 
svsiem,  with  (wo  §14  radials. 
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Figure  3.  The  comtmrn  dipole  and  the  equa- 
tion far  deiermiiting  tippraximtiie  length. 

Some  Solutions 

One  solution  to  these  problems  is  to 
provide  a  counterpoise  ground  plane.  The 
ground  plane  consists  of  two  or  more  (even 
one  helps)  quarter  wavelength  radials 
connected  to  the  antenna  ground  point  (i.e., 
the  coaxial  cable  shield  connects  to  the  vehi- 
cle body>,  (See  Figures  2 A  and  2 B.J  The 
radials,  made  of  #14  wire,  are  relatively  easy 
lo  stow. 

A  mobile  antenna  system  thai  shows  con- 
siderable improvement  over  the  unaided 
loaded  whip,  uses  the  normal  bascmouni  at- 
tached to  the  rear  quarter  panel  adjacent  lo  the 
trunk  lid  (Figure  2C).  An  all-metal,  ground- 
ing binding  post  is  installed  through  an  extra 
hole  drilled  in  the  base  insulator.  The  binding 
post,  though  small,  easily  acconuxlates  two 
#14  radials. 

Another  solution  is  to  replace  the  mobile 
antenna  with  a  more  cfTicient,  siowabic  an- 
tenna that  can  be  erected  when  needed.  A 
military  surplus  HF  whip  antenna  intended 
for  jeeps  and  communication  trucks  is  col- 
lapsible and  efficient. 

The  common  dipole  is  also  capable  of  some 
impressive  resulls.  The  dipole  is  made  by 
connecting  two  quarter  wavelength  pieces 
of  wire  to  a  coaxial  cable  transmission  line; 
one  length  to  the  center  conductor,  the  other 
to  the  shield  of  the  coax.  [In  an  emergency 
zip  (lamp)  cord  and  twisted  pairs  of  hookup 
wire  will  do  for  a  transmission  linc.|  Figure 
3  illustrates  the  common  dipole  and  the 
normal  equation  for  determining  approxi- 
mate length.  Actual  length  is  found  by 
trimming  length  until  the  vswr  drops  to  its 
lowest  point. 

Mounting  points  for  the  ends  of  the  dipole 
aren*t  always  easy  lo  find.  Figure  4  shows 
an  alternative  antenna  that  works  well 
for  portable  operation.  This  inverted- 
vee  dipt^le  diies  not  need  end  suppi>ns  but 
uses  a  single  center  support.  Each  leg  is 
6  percent  longer  than  that  of  a  nominal 
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Figure  4.  An  inverted-vee  aniemm* 

dipole.  Since  the  applications  is  both  tem- 
porary and  emergency  in  nature,  construc- 
tion methods  unthinkable  in  a  permanent  in- 
stallation are  acceptable. 

There  are  three  problems:  1)  ihe  antenna 
must  be  portable  for  backpackers  or  stowable 
for  vehicles:  2)  what  are  the  materials  and 
means  of  construction  for  the  mast;  and,  3) 
how  is  the  mast  supported? 

The  Mast 

One  solution  is  using  a  telescoping  TV 
antenna  mast  to  support  your  antenna.  A 
mobile  whip  and  its  associated  radials 
can  be  mourned  at  the  lop,  or  an  inverted 
vee  installed  (Figure  4),  These  masts  collapse 
to  6-8  feet,  but  can  be  slipped  up  lo  18, 
25,  30,  40,  or  even  50  feet.  Keep  in  mind 
that  the  larger  models  are  heavier  and  require 
more  than  one  person  to  install.  Even  a 
30-foot  model  can  be  a  bit  hairy  to  install 
alone. 

PVC  plastic  plumbing  pipe  can  also  be  used 
for  the  inverted-vee  antenna.  If  you 're  using  a 
vehicle  lengths  of  up  to  10  feet  are  available. 
Longer  lengths  can  be  put  together  on  site  by 
joining  one  or  more  sections  together  with 
couplings  (also  available  at  plumbing  supply 
outlets).  However,  PVC  pipe  is  flexible  and 
any  diameter  below  L5-inch  diameter  will 
not  stand  alone  without  guying.  While  a  sin* 
gle  lO-fotn  section  will  stand  alone,  two  or 
more  sections  will  not  support  both  itself  and 
the  weight  of  the  antenna.  Guying  can  be 
done  with  ropes,  or  on  u  temporary  basis, 
heavy  twine. 

Another  alternative  is  lo  cariy  stec!  TV 
antenna  masts.  These  masts,  avaiLihle  in  5* 
and  10- foot  lengths,  are  Hared  on  one  end  and 


crimped  on  the  other  so  they  can  be  joined  to 
form  longer  lengths.  Guy  wire  rings  for  addi- 
tional suppon  are  also  available  from  suppli- 
ers of  these  masts.  Also  available  are  a  vari- 
ety of  roof-top  mountings  dial  will  also  aid  in 
mounting. 


Figure  SA^  Base  support  of  2x4*s. 


Figure  5B.  TVroofiripiKiminmi. 


Base  Mauntlngs 

An  unusual  solution  1  saw  on  the  Outer 
Banks  in  North  Carolina  was  one  used  by  a 
CB  operator/bass  fisherman.  Steel  tubes 
welded  to  either  die  front  qj  back  bumper  and 
usually  used  for  mounting  sud  casting  rods 
were  used  by  this  CB  operator  to  mount  two 
lO-foot  TV  mast  sections.  The  upper  end  of 
the  mast  was  his  1 1 -meter  ground  plane  an- 
tenna (Figure  4).  This  same  mounting 
method  could  be  used  for  similar  amateur 
antennas,  in vened- vee  dipoles,  or  VHF/ 

UHF  antennas. 

If  the  antenna  installation  is  short-term  and 
temporary,  long-term  integrity  is  not  a  prob- 
lem. So.  if  you  plan  to  camp  or  are  stranded 
for  a  few  days*  mounting  the  mast  to  the  back 
of  the  vehicle  w^ith  a  pair  of  U -bolts  works 
nicely. 

For  lightweight  masts  (up  to  about  25  feet) 
an  X-shaped  base  of  2x4"s  {Figure  5A)  or 
even  a  Christmas-tree  holder  will  work.  A 
TV  antenna  tripod  (Figure  5B)  is  also  easily 
adapted  for  ground  use.  Of  course,  none  of 
these  three  alternatives  can  be  depended  on  to 
be  self-supporting,  but  must  be  guyed  even  if 
used  for  only  short  periods.  Because  of  the 
temporary  nature  of  the  installation »  alu- 
minum or  wooden  lent  pegs  work  fine  in  the 
.short  run  to  anchor  guy  wires. 

Another  Problem— Electricity 

Simple  tools  are  a  must  for  building  and 
repairing  simple  antennas  in  the  field  (for 
example,  a  12-VDC  soldering  iron  that 
runs  off  the  vehicle  battery).  There  are 
two  alternatives  that  can  be  used  in  provid- 
ing power— one,  the  12-VDC  from  the 
vehicle  electrical  system;  or  second,  operate 
from  llO-VAC  generated  by  a  light  plant 

generator. 

When  boondocking  in  a  four-wheeler  or 
oihcr  vehicle,  it  is  wise  to  use  a  dual  battery 
system.  Two  separate  12-VDC  auto  batteries 
(with  high  amp-hour  capacity)  are  connected 
in  parallel  with  the  alternator.  Diodes  are 
rated  at  l(X)-amps,  50- volt  piv,  and  are  used 
to  isolate  the  two  batteries.  Such  assemblies 
are  available  from  van  conversion  and  recre- 
ational vehicle  shops.  It's  definitely  not  to 
anyone* s  advantage  to  run  down  the  vehicle 
battery  operating  the  rig— not  only  canl  you 
start  the  truck,  but  you  can't  even  call  for 
help. 

Conclusion 

Operating  radio  communication  equip- 
ment under  primitive  conditions  depends 
on  two  factors:  the  available  electrical 
power  and  an  effective  and  efficient  antenna 
system.  Without  going  into  detail  about 
getting  power  in  remote  locations,  i  have 
provided  some  suggestions  that  will  help 
you  begin  planning  your  own  mnival  radio 
system.! 
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Non-Etched  Swr  Bridge 


Measure  antenna  swr — from  7  to  435  MHz — with 

this  simple,  cheap  afternoon  project 


For  over  fifty  years  I  have  been  matching 
my  home-brew  antennas  to  my  radio, 
using  makeshift  field-strengih  meters,  lamps, 
peiK:iJs  (arc),  or  fmger  (ouch J.  My  solid-state 
amplifiers  have  complained  about  this  treat- 
ment, however,  forcing  me  to  consider  meth- 
ods thai  really  defmc  the  matching  in  terms  of 


standing- wave  ratio  (swr).  The  effort  result- 
ed in  a  very  simpie  device  that  measures  swr 
to  better  than  t :  1  in  all  the  bands  I  am  inter- 
ested in,  7  to  435  MHz,  it  can  be  built  in  a  few 

hours  for  [c^s  than  five  dollars. 

The  basic  method  is  a  siripline-type  direc- 
tional coupler.  The  operatit>g  principle  is  that 


Fhoio  A.  Tap  %4ew  of  the  swr  bridge. 


Photo  B.  Side  view  of  the  bndge.  Note  the  stripltne  moummg, 
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3  properly  terminated  line  parallel  to,  and 
coupled  to,  the  transmission  line  will  pick  up 
energy  traveling  in  one  direction.  The  detect- 
ed signal  from  this  coupled  line  will  represent 
either  the  forward  or  rcflecicd  energy  de- 
pending upon  which  end  is  terminated*  Fig,  \ 
gives  the  schematic. 

Swr  values  are  determined  from  the  for- 
ward and  rcnecicd  peak- voltage  outputs: 

V(FWD)+V(RRFL)  /  V(FWD)-V(REFL) 

The  outputs  can  also  be  calibrated  in  terms 
of  power.  However*  the  output-voltage  sensi- 
tivit>'  of  this  type  of  directional  coupler  is 
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directly  proportional  to  frequency.  As  an 
example,  using  this  particuhir  device  at  7 
MHz,  100  Watts  is  required  to  detect  an 
swr  of  hi,  while  at  146  MHz,  less  than 
250  mW  will  make  an  equivalent  measure- 
ment. This  power/frequency  relationship  is  a 
limitation. 

The  effect  is  in  the  right  direction,  how- 
ever. HF  higher  power  is  more  likely 
available  than  at  the  VHF/UHF  frequen- 
cies. Power-handling  ability  is  also  fre- 
quency related,  and  it  is  limited  by  the  cou- 
pling-striptine  terminalion  resistors.  Exam- 
ples arc  about  4  W  at  435  MH/,  35  W  at  146 
MHz,  and  1  kW  at  28  MHz,  Total  power 
dissipated  at  maximum  power  input  is  les3 
than  one  Watt. 

This  project  has  been  simplified  by  using  a 
glue-down  stripline  technique  that  I  have  em- 
ployed successfully  in  a  number  of  previous 
projects.  Striplines  are  cut  from  double-sided 
glass-epoxy  PC  board  having  the  same  di- 
mensions that  you  would  choose  using  the 
etched-PC  board  method.  One  side  of  the 
stripline  is  smeared  with  glue  and  pressed 
firmly  against  the  common-base  PC  hoard. 
Changes  can  be  made  within  minutes  by  lift- 
ing the  glue-down  stripline  with  a  knife  and 
replacing  it  with  one  having  the  altered  di* 
mensions.  No  dc  connection  is  required  be- 
tween the  glue-line  foils. 

In  this  project,  two  striplines  are  glued 
together  to  effectively  double  the  dielectric 
thickness.  This  results  in  a  wider  stripline  for 
a  given  impedance,  making  fabrication  and 
handling  easier. 

Matching  the  directional  coupler-line 
impedance  with  that  of  the  transmission  line 
is  a  critical  parameter,  significant  differences 
resulting  in  a  self-generated  swr  error.  Opti- 
mum strip! inc  width  was  calculated  using 
conventional  stripline  theory.  Assuming  a 
50-Ohm  Zo  (line  impedance),  the  calculations 
resulted  in  a  0.219-inch  width  when  using 
two  sandwiched  0.062-inch  thick  glass- 
epoxy  PC  strips  having  1.5-ml  foils  (net 
0 J  18-inch  dielectric).  A  dielectric  constant 
of  4.5  was  assumed  for  the  glass-epoxy  mate- 
rial. Tests  indicate  that  the  lloating  center 
foils  have  no  effect. 

The  pickup  lines,  glued  to  the  top  of  the 
50-Ohm  conducting  stripline,  are  0. 125-inch 
wide,  Although  their  calculated  impedance 
is  69  Ohms,  the  termination  resistance  in 
this  special  configuration  is  about  60  Ohms. 
This  resistance  is  experimentally  pruned  to 
null  for  zero  output  when  the  pickup  is  in 
a  position  to  detect  reflected  energy  and 
when  the  transmission  line  is  terminated  with 
a  non-reflective  load  (50  Ohms).  Pruning  is 
accomplished  easily  using  parallel  4-W 
resistors. 

My  assembly  required  four:  two  150s,  a 
330,  and  a  2.2k-Ohm  resistor.  The  resistor 
connections  are  with  minimum  lead  lengths 
(approximately  l/32nd  inch).  The  assembly 
is  reverse-connected  in  the  transmission  line 
to  enable  the  pruning  procedure  for  both 
pickup  lines  in  an  identical  manner.  Lack  of 
fabricating  symmetry  will  result  in  slightly 
different  resistor  values  for  the  two  pickup 
lines. 


Fig,  3,  Fabrication  details. 


BASE  PC 


Fig.  4.  Stripline  cross-section  drawing. 


A  large  output-readout  dynamic  range  en- 
hances the  usefulness  of  the  device.  As  an 
example,  only  1.2  V  is  indicated  in  the  for- 
ward direction  when  used  with  my  7-MHz, 
100-W  transmitter.  This  means  that  to  read  a 
1:1  swr,  it  is  necessarv  to  detect  a  reflecitxl 
voltage  of  0.057  V.  1  have  found  that  selected 
lN34As  will  reliably  meet  this  requirement. 
In  a  typical  package  often  diodes  from  Radio 
Shack,  over  half  of  them  had  a  back  resis- 
tance of  more  than  10  Megohm  (less  than  1 
uAat  10  V). 

Using  these  selected  diodes  in  the  peak- 
detection  circuit  together  with  a  high-im- 
pedance (10  Megohm)  digital  voltmeter 
permits  reliable  readings  down  to  0,05  V. 
The  table  in  Fig.  2  shows  input  readout 
characteristics  and  the  correction  factors. 
The  required  readout  sensitivity  is  a  trade* 
off  of  how  much  power  is  available  at  a  par- 
ticular frequency  and  the  desired  swr-  mea- 
surement accuracy.  The  usual  ham  shack 
VOM- multimeter  wilt  be  adequate  for  most 
applications. 

Fabrication  details  are  shown  in  the  Fig.  3 
layout,  and  the  stripline  cross-section  draw* 
ing  in  Fig,  4.  It  is  best  to  start  by  cementing 
the  stripline  sandwich  and  then  finish  trim- 
ming  the  edges  to  the  required  width.  A  file 
works  fine,  however — as  does  a  sandpaper 
block,  which  will  save  dulling  your  file  with 
the  glass  epoxy  material. 

The  primary  stripline  width  should  be  held 
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Fig.  5.  Planing  data. 


toO.219  inch,  ±  0.005  inches,  I  used  calipers 
to  size  the  striplines,  but  a  ruler  would  be 
satisfactory  if  used  with  considerable  care. 
Maintaining  symmetry  through  the  assembly 
is  important.  When  mounting  the  BNC  chas- 
sis connector,  use  a  double  nut  so  that  it  can 
be  fastened  in  a  position  for  minimum  com- 
mon-return inductance. 

Final  alignment  is  simply  pruning  the 
pickup-line  termination  resistors  in  the  man- 
ner mentioned  earlier  (multiple  1/4-W  resis- 
tors). It  is  best  to  do  this  procedure  at  the 
highest  frequency  you  intend  to  use  the  swr 
device— 1  used  435  MHz.  One  thing  required 
is  an  accurate  50-Ohm  termination.  I  used  a 
fifty -fool  section  of  RG-58/LJ  terminated 
with  two  100-Ohm,  I /4-W  resistors.  The 
7.5-dB  cable  loss  reduces  the  estimated 
worst-case  resistor  reactance  swr  from  a  val- 
ue of  1.2  to  L03. 
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After  pruning  the  lerminations  of  both 
pickup  striplincs  for  minimum  reflected  indi- 
cation (less  than  1 : 1  swr)»  the  device  is  ready 
to  measure  any  swr  of  less  than  10.  The 
calibration  results  were  made  by  terminating 
a  short  s^ection  of  RG-58/U  with  various 
values  of  1/4  W  resistors, 

Inability  to  null  the  swr  device  may  be  the 
result  of  an  error  in  the  primary  stripline 
impedance.  This  could  be  caused  by  a  differ- 
ent gla&s-epoxy  dielectric  constant.  Try  alter- 
nate striplines  differing  in  widths  of  about 
O.OiO  inches. 

Spurious  responses  In  the  transmitted 
source  can  cause  a  measurement  error.  As  an 


example,  a  —  30  dB  spurious  signal  is  likely 
to  result  in  a  significant  error  when  making  a 
U  swr  measurement.  Also*  reflected  signals 
from  a  reactive  source  will  result  in  an  error. 
This  error  will  be  particularly  evident  with 
large  swr  values. 

Connectors  also  can  be  a  suspect  source  of 
error.  For  example,  I  have  used  RG-59/U 
connectors  {75  Ohm)  for  RG-8M  cable  (an 
RG-8  mini  foam),  and  measurements  indicate 
that  they  contribute  to  the  swr. 

How  did  my  home-brew  antennas  mea- 
sure? The  435-MH2,  1 5-elemem  antenna  swr 
was  1.2,  the  2m  5-element  was  1 .4,  the  2m  J 
antenna  was  L4,  and  the  2Qm  flat -top  with  a 


tuned  antenna  coupler  ai  the  transmitter  was 

1.5.  That  makes  sense,  1  spent  more  lime 
matching  the  UHF  antenna. 

In  summation:  You  can  match  antennas 
adequately  without  an  swr  instrument,  hut 
it's  a  lot  easier  if  you  have  this  simple  gadget. 
Besides.  it*s  a  good  way  to  become  acquaint- 
ed with  directional  couplers.  ■ 

Notes 

1 .  Microstrip  Design  Techniques  for  UHF  Am- 
plifiers, Motorola  RF  Device  Data— AN-548A. 

2.  PCB  source  (PCB'33),  John  J.  Meshna  Jr., 
Inc.,  19  Allerton  St.,  Lynn  MA  01904. 
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3  Of  more 

L  or  at  a  cost  of  $4.00  mdividualty. 

NEMAL  ELECTRONICS,  INC. 

12240  N.E.  14  Ave.,  No.  MiamL  FL  33161 


1-800  678COAX  ORDER  LINE 


(305)  893—3924  •  Telex  697S377 
24^Hr-  FAX  f305)  B95— 81 7n 

CJRCLE  50  Oht  R£AOER  SERVICE  CARD 


BELDEN  9913  Low  Loss  .  186/500  Fl.  or  .38/11. 

AMPHENOL  Connectors 

UG-21D  N^ype  Male  Cable  Hfid  S3.00 

UG  21D  Fitted  tor  9913  Cable  S3.75 

PL'259  UHF  Plug  (silvers  $\.25 

COAX  pLUS^igf  2J!^""''*"'*= 

269  Main  St.  ^£    ^9    201-325-7744 

West  Orange.  NJ  07052         1*800-678-2629 
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LMQ-MM     •     2MTRiy4Ant.     •     $16.00 
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i;illCLe  2B0  ON  READER  SfflVtCE  CARD 


Roger  Stroke  K86MIF 
SS9  West  Artemi  St. 
Pomona  CA  9i  76H 


A  220-IVIHz 

Portable  Pocket  J-Pole 


Here's  a  cheap,  quick,  ''handie" antenna 
that  gives  you  2-dB  more  signal  than  a  half-wave  pullout  whip! 


The  220  MHz  ponablc  fKK^ket  J-pole  got 
its  first  test  under  actual  emergency 
cotidition^.  The  phones  in  a  large  area  of 
the  Coniinental  Telephone  System  were  our 
of  order  due  to  a  malfunction  in  San  Ber- 
oardino  CA.  As  a  RACES  member;  f  was 
called  in  to  assist  the  Sheriffs  Department 
to  keep  communications  open  for  county 
services. 

I  was  assigned  to  the  San  Bernardino  Coun- 
ty Jail.  All  lines  were  out  and  no  commu- 
nication was  possible  from  the  jail.  The  rub- 
ber duck  on  my  HT  was  useless  because  the 
command  center  inside  the  jail  is  surrounded 
by  solid,  12 -inch-thick  concrete  walls  and  a 
heavy  network  of  steel  bars.  The  RACES 
2-metcr  repeater  was  also  unusable  because 
J  couldn't  get  a  break  between  a  Hood  of  lo- 
cal hams  flocking  to  a  nearby  electronics 
swap  meet. 

Solution?  I  hung  my  220-MHz  portable 
pocket  J-pole  from  the  jaiPs  acoustic  lile  ceil- 
ing with  a  piece  of  masking  tape  and  plugged 
it  in  my  ICOM  3'AT,  On  ISO  milliwatts,  I 
brought  up  the  224.34  N6ENV  repeater  in 
Running  Springs  full -scale,  With  5  x  9  copy  I 
passed  traffic  on  the  technical  status  of  the 
malfunctioning  telephone  lines  to  Perry 
Wesirope  WA6LLB,  chief  RACES  radio 


officer,  at  his  shack  20  miles  away  in  Upland 
CA,  Perry  then  relayed  these  messages,  via 
telephone,  to  the  San  Bernardino  Communi- 
cations Center.  We  stood  bv  for  routine 
traffic  all  day— no  problemJ 

Biit]diiig  The  J-Pole 

For  those  active  on  220,  here  is  an  excellcnr 
project  that  won't  take  very  long,  and  will 
greatly  improve  your  HT  signal. 

Take  a  3  t/2-fboi  piece  of  TV  300-Ohm 
twinlead  and  strip  the  insulation  from  each 
conductor  down  l/Z-inch.  Twist  the  two 
pieces  together  and  solder  at  the  bottom 
end. 

Next,  measure  38  3/16  inches  up  from  this 
J-connection  and  cut  the  twin  lead. 

The  next  step  is  to  measure  up  one  side 
13  1/4  inches  and  cut  away  I /4-inch  from 
one  conductor.  You  now  have  a  .94/2  wave 
radiator  and  a  1/4- inch  wave  ground  tuning 
stub. 

Now  cut  a  piece  of  RG-58/U  coax  about  8 
feet  long.  (I  cut  mine  24  feet,  but  I  have  big 
pockets  and  like  lo  climb  trees.)  Then  solder 
on  a  coax  connector  for  your  HT. 

Expose  the  twinlead  conductors  at  a  point  2 
inches  up  from  the  bottom.  Solder  securely 
the  ground  or  braid  side  of  the  coax  to  the 
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Diagram  of  the  220  MHz  Portable  Pocket  J-Pofe. 


short  conductor.  Solder  the  center  coax  con- 
ductor to  the  long  side  of  the  twinlead.  Make 
sure  you  have  good  connections  and  separate 
them  with  electrical  tape.  Then  wrap  this 
connection  and  the  bottom  J -connection  with 
tape. 

For  the  last  step,  tie  a  piece  of  string  to  the 
top  and  secure  it  with  electrical  tape. 

You  can  hang  the  antenna  anywhere  conve- 
nicnt»  but  make  sure  it's  at  least  two  wave- 
lengths (2.5  meters)  away  from  any  large 
metal  objects. 

This  antenna  delivers  2-dB  more  signal 
ihan  the  1/2  wave  pullout  whip  that  is  much 
more  expensive.  And,  of  course,  it  is  far 
superior  to  the  rubber  duck. 

Good  luck  and  enjoy  220  MHz!  ■ 


Phoio  A.  Roger  Smoke  KB6MIF   using  the 
J -pole  he  built. 
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■COM  IC-03AT 


Yaesu  FT-109RH 


220-IVIHz  Hand-Held  Transceivers 


ICOM  America,  Inc. 
2380-1 16th  Ave.  NE 
Bellevue  WA  98004 
Price  class:  $450 


by  Peter  K  Putman  KT2B 


Yaesu  USA 

17210  Edwards  Rd. 

CerritosCA  90701 

Price  class:  $380 


This  month,  weN(  continue  our  analyses  of 
radios  of  special  interest  to  Novices,  Both 
the  Yaesu  FT-109RH  and  ICOM  IC-03AT  are 
fulMeatured  hand-helds  for  the  220  enthusi- 
ast. They  represent  both  companies  tof>of- 
the-line  models  {to  date). 

Refer  to  the  photographs  for  a  size  compari- 
son. Right  away  you'll  note  the  large  500  mA 
battery  pack  on  the  FT-109RH-"Similar  to  the 
pack  used  on  the  FT-727  dual  band  HT.  This 
increases  the  size  of  the  radio  but  also  ex- 


pands the  battery  life  arid  allows  much  higher 
output  power.  The  IC-03AT  checks  in  with  the 
standard  270  mA  pack  for  a  lower  profile  and 
correspondingly  less  output.  Can't  get  some- 
thing  for  nothing,  right? 

Both  har^d-helds  come  in  durable,  attrac- 
tive, metal  cases  with  the  Yaesu  finished  in 
gray  and  the  ICOM  in  dark  green.  Both  have 
easy4o-read  LCD  displays,  with  the  FT- 
109RH  display  larger,  at  1  1/4'^  x  1/2 'V,  than  the 
IC-03AT's  7/8"  X  3/8"  readout.  The  numbers 
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and  its  contender,  the  FT-109RK 


Stood  out  better  on  the  1C-03AT,  however,  in 
bright  light.  Both  units  feature  a  lamp  switch  to 
use  under  fow  light  conditions.  The  ICOM  us- 
es a  push-on/push-off  type,  while  the  Yaesu 
employs  a  momentary  switch  about  where 
your  thumb  woutd  be.  I  much  prefer  the  latter 
arrangement,  since  you  only  need  the  lamp 
briefly  to  set  up  the  desired  frequertcy. 

Coverage  is  Identical  on  both  models,  with 
receive  and  transmit  displayed  and  enabled 
from  220.000-224.990  MHz.  The  IC-03AT  vol- 
ume and  squelch  controls  are  textured  rubber 
knobs  for  an  easy  grip,  making  them  far  easier 
to  use  than  the  tower  profile  Yaesu  plastic 
knobs.  Both  radios  employ  a  HI/LO  rf-power 
switch  on  top,  and  both  use  a  sub-m»ni  jack  for 
an  external  microphone  and  a  mini  jack  for 
an  earphone.  {Anticipating  your  next  ques- 
tion...the  speakerymikes  are  not  inter- 
changeable between  the  two  radios.) 

ICOM  provides  an  external  dc  power  jack  on 
top  of  the  HT,  while  Yaesu  makes  this  connec- 
tion through  the  bottom  of  the  FNB-4  battery 
pack.  The  FT-109RH  also  has  two  buttons  to 
control  VOX  keying  and  VOX  sensitivity.  This 
option  is  not  available  on  the  IC-03AT,  unless 
you  purchase  the  optional  HS^IO  and  HS-IOA 
headset/vox  unit.  With  the  FT-109RH,  you'll 
just  need  either  the  YH-2  headset  or  MH- 
12A2B  speaker  mike. 

Both  hand-helds  have  a  shifted  keypad  for 
both  DTMF  signaling  and  frequency  selec- 
tion. To  shift  the  keypad  on  the  FT-109RH. 
you  need  to  depress  the  yellow  "F"  key  first, 
then  select  the  desired  function.  Only  one 
keystroke  is  permitted  per  selection  of  the 
"F'^  key.  On  the  IC-03AT,  you  have  to  de- 
press a  FUNC  key  above  the  PTT  bar  on  the 
side  of  the  radio,  but  as  long  as  it  is  depressed 
you  can  select  as  many  shifted  functions  as 
you  want. 

For  example,  let's  say  you  wanted  to  se- 
lect a  sub-audible  tone  frequency  from  the 
optional  FTS-6  Tone  Unit,  then  a  repeater 
offset,  then  shut  off  the  audible  "beep"'  when 
keystroking,  and  finally  program  it  all  into 
memory.  With  the  Yaesu  you  need  to  de^- 
press  the  "F"  key  each  time  you  execute 
one  of  the  previous  functions,  which  is  a  bit 
time-consuming,  On  the  ICOM,  yoy  just 
park  your  thumb  on  the  func  key  and  away 
you  go  for  as  long  as  you  want.  (Inciden- 
tally, the  "F"  key  times  out  after  three  sec- 
onds on  the  FT-109RH,  if  no  keystrokes  are 
entered) 

Both  radios  come  with  a  full  complement  of 
memories.  The  FT-109RH  allows  storage  of 
ten  frequencies,  each  with  its  own  offset  infor- 
mation and  tone  squelch  data  (as  required). 
The  IC-OSAT  also  permits  storage  of  up  to  ten 


diffefenl  frequencies  along  with  the  necessary 
offsets  and  tone  frequency  information.  One 
note  here:  The  IC-03AT  comes  equipped  for 
CTCSS  tone  generation — no  optional  tone 
generator  is  needed. 

Scan  modes  are  also  simitar.  The  1C-03AT 
provides  for  memory  scan,  as  well  as  pro- 
grammable scan  (between  any  two  frequen- 
cies). The  FT*109RH  goes  a  bit  further  by 
also  allowing  yoy  to  Jock  out  certain  chan- 
nels you  don't  wish  lo  scan,  as  well  as  pro- 
viding a  pnorfty  channel  (also  included  on 
the  IC-03AT).  In  addition,  the  FT^109RH  fea- 
tures a  call  channel  in  memory  position  0* 
wtiich  can  be  accessed  by  simpfy  tapping  that 
button.  Yaeso  intended  this  lo  be  used  on  the 
national  catling  frequency  or  close  to  it  (223.50 
MHz)  with  a  rapid  QSY  lo  another  channel  the 
next  step. 

The  IC-03AT  displays  power  output  and 
received-signal  strength  through  the  use  of 
an  LCD  bar  graph  display.  In  htgh  power,  the 
bar  graph  covers  the  bottom  of  the  display, 
and  in  low  power  it  covers  about  haff  the  dis- 
play. The  FT'109RH  uses  a  more  convention- 
al analog  meter  for  both  functions,  which 
came  as  a  bit  of  a  surprise  in  this  day  of  alNn- 
one  LCD  displaysf  High  and  low  power  read* 
ings  are  then  taken  from  the  analog  meter.  It 
does  triple  duty  by  showing  you  the  battery 
condition,  a  function  called  out  by  an  arrow 
pointing  downward  on  the  IC-03AT  when  it's 
time  to  recharge. 

As  you've  no  doubt  gathered  by  now,  the 
two  radios  are  very  similar  in  operating  fea* 
tares,  power,  and  size.  How  about  perfor- 
mance? Hard  to  pick  one  over  the  other  there, 
as  welt.  See  Table  1  for  test  bench  data. 

Here  are  some  hands-on  observations.  I 
found  the  displays  about  equal  in  readability 
under  both  bright  and  dim  light  conditions. 
The  FT-109RH  mufti-function  display  telis  you 
more  about  what's  going  on  in  the  radio  than 
the  IC'03AT,  wilh  the  latter  using  very  small 
characters  to  show  tone  select,  battery  tow. 
scan.  etc. 

The  Knobs  are  very  much  easier  to  use  on 
the  I C -03 AT  than  the  FT-109RH.  and  appear 
to  be  stronger.  The  keypad  on  the  1 0-03 AT 
gives  a  better  detent  feelmg  when  depressed 
than  Ihe  FT-109RH.  and  looks  to  more  sturdily 
constructed.  I  also  preferred  the  shift  function 
the  way  it's  set  up  on  the  IC-03AT  to  the  re- 


peated striking  of  the  'T"  key  on  the  FT- 
109RH. 

However,  the  microphone  on  the  IC*03AT  fs 
way  down  the  front  panel  near  the  baUery 
pack,  which  is  a  safe  move  on  the  IC-1 2AT,  but 
doesn't  make  sense  here.  The  microphone  on 
the  FT-109RH  is  situated  just  above  the  meter 
display,  about  where  you'd  want  it  while  trans- 
mitting. 

The  received-signal  indicator  on  the  FT- 
109RH  is  calibrated  in  Increments  from  1  to 
10  (which  doesn't  mean  much  of  anything) 
while  the  IC-03AT's  LCD  display  isn't  cali- 
brated In  any  manner  at  all.  (Hey— either 
you're  fuil-quieting  on  FM,  or  you're  not — 
right?)  Having  the  higher  power  on  the 
FT*109H  was  nice  and  it  also  has  a  pro- 
grammable receive  interval  to  extend  bat- 
tery life.  This  feature  is  not  available  on 
the  IC-03AT,  although  with  the  standard  bat- 
tery pack  or  a  NiCd  make-lt-yoursetf  pack 
such  as  the  BP-4,  battery  life  shouldn't  be  a 
problem. 

Received  audio  reports  favored  the  Yaesu 
almost  unanimously.  Receiver  audio  output 
appeared  to  be  higher  as  well,  despite  the 
FT-109RH  s  rating  of  450  mW  @  8  Ohms  vs. 
the  IC-03AT's  500  mW  @  8  Ohms.  The  audio 
output  had  more  of  a  high  frequency  compo* 
nent  than  the  IC-^OSAT  and  thus  sounded 
crisper.  It  did  seem  that  t  went  through  a 
charge  faster  on  the  FT-109RH,  which  makes 
sense  when  running  5  Watts  output.  I  didn't 
have  a  chance  to  try  the  Power  Save  circuit 
that  allows  the  user  (o  leave  the  unit  on  one 
channel  and  have  the  receiver  power  up  for 
only  300  milliseconds  to  check  for  activity  at 
frequent  intervals. 

Both  radios  came  supplied  with  rubber  duck 
antennas,  although  the  IC-03AT  has  the  full- 
size  duck  and  the  Yaesu  uses  a  "mini"  duck. 
I  guess  the  fatter  is  to  save  on  size^  but  re- 
placing the  ''mini"  with  a  regular  duck  will 
make  a  drastic  improvement  in  your  signal 
Of  course,  you  can  use  1/4  wave  whips  with 
either  radio  for  even  better  performance.  Soth 
radios  also  use  the  now-standard  slide-lock 
battery  pack  system  for  quick  changing  of 
batteries,  and  the  brackets  used  were  equal- 
ly secure. 

Out  of  the  t}ox,  the  ICOM  is  far  easier  to 
set  up.  sir>ce  the  Yaesu  includes  numerous 
CPU  functions  that  I  personally  have  no  inter* 


Specificatian 

IC-03AT 

FT-109RH 

Coverage 

220,00-224.99 

220.00-224,9 

Power  out 

High 

3.0  Watts  (BP-3) 

5.5  Watts  (FNB-4) 

Low 

500  mW 

500  mW 

Receiver  Sensitivity, 

10  dB  of  quieting 

.25  uV 

,KuV 

20  dB  of  quieting 

,5uV 

,5uV 

Squelch  Law  (Sensitivity) 

.18  yV 

.2uV 

(Note  that  the  supplied  battery  packs  for  each  radio  determine  the  power  output.  The     \ 

IC*03AT  can  be  raised  to  atK)ul  5  Watts  output  by  purchasing  the 

optional  BP-7  450  mAH 

pack,  which  will  yield  about  the 

same  output  as  the  FT*l  09RH.) 

est  in.  Both  manuals  are  clearly  written,  wilh 
the  IG0IV1  getting  extra  credit  for  a  step-by- 
step  pictoral  diagram  showing  how  to  set  up  a 
function,  Iransmil,  program  offsets,  load 
memories,  etc.  As  far  as  accessories  go,  the 
FT-109RH  is  interchangeable  with  the  209 
and  709  series,  and  uses  Ihe  same  battery 
pack  as  the  FT-727  dual  band  HT.  The  IC- 
03AT  is  interchangeable  with  accessories 
from  the  02/04  series,  as  well  as  the  2AT/3AT/ 
4AT  radios. 

And  The  Winner  Is. . . 

There  are  so  many  similarities  between 
these  two  radios  that  I  wonder  at  times  if  they 
aren't  both  made  by  the  same  company  in 
Japan!  (Even  the  supplied  wall  chargers  are 
virtually  identical!)  Td  have  to  g^ve  Ihe  edge  to 
the  FT-109RH  as  far  as  its  crisper  audio, 
higher  power  and  battery-saving  ctrcuit.  I  pre- 
ferred the  lower  profile  and  cleaner  took  of  the 
IC-03AT.  but  with  the  FNB-3  pack,  the  Yaesu 
is  about  the  same  in  overall  size. 

Actuatly,  the  real  winner  rs  you — both  radios 
yield  excellent  performance  for  the  money 
spent.  ■ 


7MiLU0NTUBB    ^ 


Includes  all  current,  ob- 
sotete.  antique,  hard4Q-frnd 
receiving,  transmittrog,  indus- 
trial, raSfo/TV  types.  LOWEST 
PRICES.  Major  brands  in  slock. 

yrvltyEJectronlGsOepl.S 
P  O  Box  213,  EUzitieth,  N.X  Q7206 


CIRCLE  7B  ON  REA£l£ir  SERVICE  CARD 


I  ^S   of  Elfl 


land  lns^ltut:a 
Electronic* 


AocwMed  Uw(<ieT  r^tfjorui  Hftne  Siudy  Cdu^ 


CIE  is  the  world's  largest  independent 
study  electronics  schtKvl.  We  offer  ten 
courses  covering  basic  electronics  to 
advanced  digital  and  microprocessor 
technology.  An  Associate  in  Applied 
Science  in  Electronics  Engineering 
Technology  is  also  offered* 

Study  at  home  —  no  classes.  Pro- 
grams accredited  and  eligible  for  VA 
benefits. 


ClevetjinJ  Institute  of  Elect mnic* 

1776  Eswf  17ih  Si.,  Qevfiland,  Ohio  441 H 
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Sangean  ATS-803  Shortwave  Receiver 


bv  Marc  Stem  NIBLH 


Sangean  America,  Inc. 

S531  Welfsford  PL.  Suite  K 

Santa  Fe  Springs  CA  90670 


There's  a  new  shortwave  receiver  on  the 
market,  the  Sangean  ATS-803.  A  port- 
able, It  is  Sangean's  top-oHhe-line,  fully  syn- 
thesized modeL 

The  ATS-803  txjasts  a  large  range  of  fea- 
tures, which  include  a  dual-conversion,  super- 
heterodyne receiver  section,  FM  broadcast 
coverage,  and  full  coverage  of  the  LW,  MW, 
and  SW  bands  from  150  kHz  to  30  MHz.  In  its 
AM  mode,  you  have  continuous  coverage  of 
its  frequency  range,  white  the  SW  (shortwave) 
mode  gives  you  direct  access  to  120,  90,  75, 
60, 49, 41, 31, 25, 19, 16,  t3,  and  1 1  meters.  It 
also  features  a  large  tiquid  crystal  readout, 
microcomputer  control  with  14  memories  (5  of 
which  store  mode  as  well  as  frequency),  auto- 
matic scanning,  memory  recall,  adjustable 
gain,  a  beai-frequency  oscillator,  and  a  five- 
bar  LED  received  sjg-  ^^^^^^^^^^^ 
nal- strength  meter 

We  could  keep  list- 
ing specif icalrons,  all 
of  which  would  show 
that  th^s  is  a  highly  ca- 
pable shortwave  re- 
ceiver. But  looks  and 
lists  can  be  deceiv- 
ing. 

The  ATS-803  fea- 
tures manual  as  well 
as  electronic  tuning. 
The  ar^alog  tuner  is 
too  broad:  with  the 
display  advancing  in 
increments  of  20  kHz  ^^^^^^^^^^^ 
or  more.  How  would  you  feel  about  having  to 
listen  to  your  tuning?  With  the  ATS-803,  you 
hear  a  constant  blip-blip-blip  as  you  tune  op  or 
down  the  band  with  the  manual  tuning  How 
would  you  feel  with  a  receiver  that  looks  as  if  it 
has  stereo  capability,  but  you  are  forced  to  use 
a  pair  of  stereo  headphones  to  take  advantage 
of  it?  We  were  more  than  a  tittte  surprised  to 
have  tuned  up  a  stereo  station,  only  to  find  the 
speaker  still  playing  mono.  The  instructions 
do  explain  the  need  for  the  headphones,  but 
this  isn't  indicated  at  all  on  the  radio  itseU.  The 
radio  has  a  balance  contfol  and  a  prominently 
displayed  stereo  indicator. 

The  ATS-B03  looks  remarkably  like  other 
microcomputer-contf oiled  receivers  on  the 
rrrarket,  such  as  the  Sony  series,  but  it  has  a 
feature  which  the  others  lack:  a  bfo  (beat-fre- 
quency oscillator).  Other  microcomputer-con- 
trolled receivers  automate  this  function.  The 
bfo  would  be  a  nice  idea  if  it  was  easy  to  use, 
but  it  really  isn't,  Once  you've  found  a  CW  or 
SS8  signal  you  want  to  hear,  you  have  to 
spend  some  time  turning  a  slightfy*raised 
knob  until  the  signal  is  best:  with  CW,  it  was 
possible  to  do  this  fairly  quickly,  but  on  SSB.  It 
was  more  difficult  and  time-consuming.  In 
fact,  it  was  nearly  impossible  at  times  to  tune 
SSB  signals  with  any  great  regulanty,  A  cou- 
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pie  of  times,  when  we  wished  to  find  LSB,  we 
had  to  turn  the  bfo  into  the  USB  area  and  vice 
versa.  Sangean  should  have  included  auto- 
matic mode  selection.  It  is  also  confusing  at 
first  to  tune  for  CW  or  SSB:  you  must  leave  the 
ATS-803  in  the  AM  mode,  and  switch  a  mi- 
croswftch  to  the  bfo  setting. 

We  evaluated  the  ATS-803's  receive  capa- 
bility. The  ATS-803  was  evaluated  in  a  high-rf 
environment,  created  by  local  high-powered 
HF,  VHF,  and  UHF  transmitters,  from  a  variety 
of  government  and  private  sources.  The  ATS* 
803'$  performance  was  compared  to  several 
other  receivers,  including  the  Kenwood  R- 
1000.  On  the  Kenwood  and  others,  we  at- 
tached a  random  length  of  wire  as  an  antenna 
about  three  feet  long;  the  ATS-803  used  its 
built-in,  54Hnch.  telescoping  antenna.  With 
^^^^^^^^^^^      these  antennas,  we 

tuned  to  WWV  on  lO 
MHz,  and  the  result 
was  little  more  than 
noise  on  the  ATS- 
803,  while  the  Ken- 
wood received  WWV 
quite  clearly  at  about 
S-2.  At  times,  signals 
seemed  to  overwhel  m 
the  ATS-803^s  front 
end.  and  it  would  lock 
up,  with  the  signal 
strength  LEDs  all 
glowing  brightly. 
We  noticed  also 
^^^^^^^^^  that  the  ATS-803  had 
too  many  birdies.  We  found  that  it  would  con* 
^tantly  lock  up  and  display  a  full  bank  of  LEDs 
when  there  were  no  signals  present,  as 
though  the  ATS-803  was  hearing  its  own  mi- 
croprocessor and  microelectronic  circuitry. 

On  the  plus  side,  the  controls  are  well  laid 
out  and  large  enough  so  they  can  be  easily 
used.  The  keypad  has  large  keys  that  feel 
positive,  like  the  band  selector  keys.  There's  a 
large  e)cecute  key  which  enters  the  frequency 
you  have  punched  into  the  keypad,  and  there 
are  two  large  up  and  down  keys  which  allow 
you  to  step  through  a  range  of  frequencies. 
Here,  you  also  hear  the  blip-blip  noise  during 
tuning.  There  are  also  slide  switches  for  the 
stereo  balance,  bass  and  treble,  and  volume, 
and  there  are  momentary-contact  switches  for 
a  "sleep"  feature  and  panel  light.  There  are 
also  outputs  available  for  a  tape  recorder,  as 
well  as  for  an  eKternal  antenna  and  stereo 
headphones.  There's  also  more  than  enough 
audio  from  the  4.S-inch  speaker. 

There's  quite  a  list  of  features,  but  prospec- 
tive buyers  should  be  aware  of  the  faults  we 
found  with  the  ATS-803.  In  the  final  analysis, 
we  feel  this  radio  was  a  good  attempt,  but,  in 
light  of  the  competition  on  the  market,  falls 
short  of  the  mark.  Circle  Reader  Service 
Card  Number  202. ■ 
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1-800  231-3057 
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'1  teamed  all  of  tny  code  and  theory  while 
driving  to  and  from  work,  It  was  easy/' 

It  you  don't  have  time  to  read  bwks  &  take  ne^tes  u 
heme  tor  the  theory  exams  ot  spend  hours  copying  code 
practice  you  can  loam  th^m  t^y  simply  listening  ai  your 
leisure  You  Mil  learn  not  only  the  exact  quesfions  jnd 
answers  on  your  lesl  but  the  deiailtd  ttoHV  behind  each 
Qflf  Ym  mi\  tHonwghly  uiitferstand  whal  foa  are  berng 
asked  and  why  the  3nsi««r  is  correct 

New  Htmce.  New  Toclmciin/Genezai,  A^^ifsed,  Bilri 
IBterf  cflitftts  m  aodlo  etsssntt.  Its  .§5  tt. 

learn  code  non  slop  all  Iho  way  Irotn  scratch  Ihrotjgh 
NQvice  10  Extra  class  speed  {0  lo  23  words  per  minute | 
wi3h  one  course.  Code  \s  l<3arned  at  a  tilflh  rate  with  wide 
spacing  between  characters  A  cocnpleteiy  structured 
course  whK^h  will  lake  you  in  ea:sy  sleps  to  your  htetise 
ctass  speed  Simply  listen  ai  your  leisure 

Cede  cour^f  m  audio  cassettes   St 9.^5 
VIC  type  ^»6n  QtfmU  w  EiUa  Exam  tijw  C90  $7  i5  u 

Stiippmg  3  DO  per  theory  or  oofte  course  Exam  lapes 
$t  OD  Checit,  MQ,  Visa  or  MC.  [kiur&es  shipped  same 
day  received. 

ahhateur  radio  school  kbbmt 

Jerry  Zillak  KB6MT  (7  years  Instructing  students) 
2350  Rosalia  Drive .  Depi   8,  FuHenon,  CA  92635 

(714)  9908442 
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PROTO  TYPE  P.C.  BOARDS 

AS  LOW  AS  $25.00 

•  SINGLE  &  DOUBLE  SIDED 

•  PLATE  THROUGH  HOLES 

•  TEFLON  AVAILABLE 

•  P.C.  DESIGN  SERVICES 
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Dick  Smith  VHF  Wattmeter 
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34374  EAST  FRONTAGE  ROAD 

BOZEMAN.  NTT  597 15  (406)586-1 190 
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FREE  CATALOG! 

Features  Precision  Tools, 
Tool  Kits,  Test  Equipment 


Jensen's  new  c^taFog  features  hard-to-flnd 
pF€€i$iQn  tools*  tool  hits,  tool  cases,  test 
equipment  an<f  computer  accessories  used 
by  sopHisticated  hobbyists,  scientists,  engi- 
neers, laboratories  and  government  agen- 
cies. Call  or  write  tor  your  free  copy  loday. 

4jeNseN  TOoLs  inc 
Dept  158.  7815  S,46rftSL 
Phoenix.  A2  85044-5399  (602)  968-6231 
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MOVING? 

Subscription 
Problem? 

Call  our  toll-free  number: 

1-800-227-5782 

Monday  through  Friday 
9a.m.  through  5  p.  tih  EST 

Plea-W  have  your  mailing  label 

in  front  of  you,  as  well  as  yuur 

cancelled  check  or  credit  card 

statement  if  you  arc  having 

probienis  with  payment. 
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Dick  Smith  EJectf  onrcs 

PO  Sox  8021 

Redwood  City  CA  94036 

Price  class.  S39.95 


bv  Allan  J.  Perrins  WB6PHE 


I\  is  impossible  to  know  if  your  are  getting 
I  he  most  out  of  your  rig  and  antenna  system 
without  a  good  walimeter  When  tt  comes  to 
wattmeters,  there  fs  little  argument  thai  the 
Bird  43  is  the  best.  However,  ihe  price  of  a  Bird 
and  tts  plug-ins  is  out  of  Itie  reach  of  many 
hams. 

Now,  tK)wever,  a  cheap,  high-qualrty  after* 
native  is  available.  Oick  Smith  Electronics  has 
recently  introduced  a  VHF  version  of  their 
popular  UHF  wattmeter.  The  K'66t1  wattme- 
ler  is  an  insedion  type  device  capable  of  E>oth 
tofward-  and  revefse-power  measurements. 
Its  two  ranges  are  0-30  and  0-150  watts  full- 
scale,  and  insertion  loss  is  less  than  .1  dB. 
Although  specified  for  use  in  the  144^148 
MHz  band.  i(  Is  usable  at  220-225  \^Hz  with 
sfighlly  less  accuracy. 

Construction  is  straightforward  and  can  be 
completed  m  about  two  hours.  You  should 
begin  by  reading  the 

manual  and  errata  ^^^^^^^^^^^^ 
very  caredfully.  The 
mounling  of  the  feed- 
through  caps  IS  a  littfe 
unclear.  The  photo 
on  page  three  of  the 
manual  shows  the 
feed  caps  in  ihe  up- 
per-right  and  Tower- 
lefl  corners  of  Ihe 
mam  PC  board.  This  ^^^^^^^^^^^ 
is  correct,   but  the 

photo  fails  \o  show  that  the  outermost  end  is 
made  into  a  loop  for  "flying  leads",  as  the 
Aussies  call  them  These  are  the  leads  from 
the  switchboard  and  Ihe  meter. 

There  are  1 0  pins  to  be  soldered  to  Ihe  main 
board  to  provtde  a  good  low-impedance  rf 
path.  The  manual  doesn't  tell  you  thai  they  are 
also  used  for  spacing  to  the  tin-plate  bracket 
used  as  a  grourKJ  piane  for  the  input  and  out- 
put connectors,  I  had  cut  all  of  mine  oft  (good  rf 
practice)  and  discovered  that  the  main  board 
didn't  fit  properly  Fortunately.  I  had  some  left 
over  from  another  kit. 

Be  sure  to  follow  the  errata  sheet  for  ihe 
assembly  of  the  stnpline  board  The  manual 
text  is  in  error  and  the  unit  won't  work  other- 
wise, 

Mounting  the  sockets  makes  for  interesting 
construction,  smce  you  have  to  work  inside 
the  case.  Use  a  3/4-inch  t>ox  wrench  to  tighten 


CB-TO-10  METERS 


We  specialize  in  QB  radio  modification 
plans  and  hardware  Frequency  and  FM 
conversions,  books.  k»ts.  repairs,  high- 
performance  accessories.  Our  1 1  th  year! 
16-page  catalog,  $2. 


CBC  INTERI^ATIONAU  PO,  B0X31500X 
PHOENIX.  AZ  85046 
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forward-  and  reverse- 
power  measurements. 
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the  SO'239  nuts.  Screwing  a  PL'259  onto  the 
socket  will  make  it  easier  to  hold  during  this 
process  After  tightening  the  sockets,  test  the 
fit  of  the  assembled  micros! rip  board  over  the 
socket  center  pins,  There  is  a  small  amount  ot 
play  in  the  holes  for  the  50-239'$  and  I  found 
that  I  had  to  mount  them  as  far  outside  as  they 
would  go  so  that  the  PC  board  would  fit.  This 
was  Ihe  most  difficult  part. 

Construction  of  the  switchboard  is  straight- 
forward. Foilow  the  instructions  in  the  manual 
and  It  will  be  ciear  that  the  pots  mount  on  the 
opposite  side  of  the  board  from  the  switches. 
Two  of  the  "ftying  leads"  have  femte  beads 
on  them.  I  used  ordinary  rubber  cement  to 
secure  them,  rather  than  epoxy  as  the  manual 
suggests.  Silicone  seaier  would  have  worked 
as  well. 

There  is  a  custom  face  proAflded  for  the  me- 
ter movement  It's  screened  for  the  nomencla- 
ture of  the  front  panel 
^^^^^^^^^^^      switches  as  well  as  for 

two  calibrated  power 
scales.  The  screws 
for  the  new  face  are 
taped  to  its  rear  and 
are  quite  small,  so  be 
careful  not  to  lose 
them. 

The  calibration  in- 
structions were  easy 
^.^^^^^^^^^H      to  follow  and  gave 

satisfactory  results.  A 
small  improvement  in  accuracy  was  gained 
when  the  unit  was  claibrated  against  a  Bird  43, 
bul  this  effort  will  hardly  be  necessary  for  most 
users. 

The  finished  unit  is  very  professional  look- 
ing. The  case  is  black,  anodized  aluminum 
with  rounded  seams  and  recessed  end  caps,  I 
did  find  that  the  end-cap  screws  protruded 
somewhat,  making  the  unit  a  little  unstable  on 
a  table  top.  Four  self-adhesive  rubber  feet 
fixed  that  littte  problem.  The  other  small  item 
is  that  the  connectors  on  the  back  are  not 
marked  for  input  and  output.  Looking  at  the 
unit  from  Ihe  rear.  Ihe  right  SO-239  is  the  input 
and  the  left  one  is  the  output.  You  will  have  to 
use  your  judgment  when  checking  forward- 
and  reverse -power  readings  to  see  if  you  have 
hooked  up  the  input  and  output  lines  correctly. 
The  Dick  Smith  UHF  Wattmeter  will  make  a 
fine  addition  to  Reader  Service  number  201  ■ 
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KITTV  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:30  PM  Thurs.  to  S  PM 
Come  to  Barry's  for  the  best  buys  in  town. 


the  best  buys  In  town  call: 

21 2-925-7000 

Los  Precios  Mas  Bajos  en 
Nueva  York .    . 


r  r> 


Come  to  Barry's  for  Fall  Festival  Savings, 
Jan  KB2RV,  Kitty  WA2BAP.  MarkK2C0N 
See  Ydu  At  CARA— Danbwry  CT  SepI  t3lh 
See  You  Al  LIMARC— Weslbufy-  NV  Sept  SOlh 
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SMART  PATCH 

CES  Simple*  Autopaicti  510  SA  Will  Patch  f  M 
Transcekver  To  Your  Telephone  Great  For 
Telephone  Calls  From  Mobile  To  Base  Simple 
To  Use.  PRmTEPATQim, 

OiipiexSOOQmstodt 

Budwig  ANT.  Products 

FLUKE  77  Multimeter 


AMERiTRON  AMPUFIER  AUTHORIZED  DEALER 


^ 


\ 


YaesurrR-2410,  Wilson 
ICOM  IC-RP  3010  (440  MHz) 
ICOMICRP  1210  (1.2  GHzJ 


NYE  MBV-A  3  Kilowatt  Tuner 
SANTEC 

ST'222/UP 

ST^20T 

ST^42/UP 
HT'7 


Soldering 

Station, 


48  Watts.      $68 

MICROLOG-ART 1 ,  Air  Disk, 
SWUMor$#Codcti 

KANTROKICS 

UTU.  KAM.  UTU-XT, 
KPC  2400,  KPC  IV 

EIMAC 


Computer  Interfaces 
Stocked;  IV1FJ-1270B. 
MFJ-1272,  MFJ-1224.  AEA 
PK-S7,  PK-64A,  PK.64,  PM  1, 
PK-232  W/FAX 


l> 


ALPHA  AMPLIFIERS 


AEA  144  MHz 
AEA  220  MHz 
AEA  440  MHz 

ANTENNAS 


3^500Z 
572B,  6JS6C 
12BY7A& 
6146B  ^ 

BIRD 

Wattmeters  & 
ElemerHs 
In  Stock 


Complete  Butternut  Antenna 
Inventory  In  Stock! 


OIOHAL  FREQUEHCY  COUNTERS 

Trionyx,  Model  TR  1000,  0-600  MHz 

AMP  SUPPLY  STOCKED 

Long-finge  Wireless 
Telephone  for  e^oorl  in  stocl 


BENCHER  PADDLES, 
BALUNS, 

IN  STOCK 


MIRAGE  AMPLIFIERS 
ASTRON  POWER  SUPPLIES 
Saxton  Wire  &  Cable 


Ten-Tec 
Tuner  229B 


HEIL 

EQUIPMENT 
IN  STOCK 

SANGEAN  PorUble  StKiftwive  Radios 

Tfi  E*  Towtn 


Hy-Gain  Towers 
&  AniennaSn  and  t 
Rote^s  wEII  be 
shipped  direct  to 
yoy  FREE  ot  ^ 

NewTEN.TEC  ^WPPing  ««. ^ 

Corsair  II, paragon,  Century  22,  RX-325 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012  (FOUR  BLOCKS  NORTH  OF  CANAL  ST.) 


UJelJ,'U.-W*14!41J[i 


COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  SB  Habia  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRiCES 

Monday-f  f  Eday  9  AM.  to  6:30  P  M        Thursday  lo  B  P.M. 
Saturday  &  Sunday  10  A.M.  to  5  P.M.  (Free  Parklngji 

AUTHORIZED  DISTS.  MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS. 

mT/LEX*"Spring  St.  Slat  ion'' 
Subways;    BMT- 'Princu  St.  Station" 

1ND-"F"  TralnBwy.  Station" 

Bus:  Broadway  #6  to  Spring  St. 

Path— 9th  St.mth  Avft.  Slatjon. 


We  Stock;  AEA.  ARRL,  Alpha,  Amoco,  Antenna  Specialists.  Astatic,  Astrgn, 
B  i  K,  B  a  W.  Bencher.  Birtl^  BLJtternut,  ODE.  CES^  Cotlins.  Communications 
Spec,  Connectors,  Covercraft.  Cushcraft,  Daiwa,  Dentron,  Otgimax,  Drak©^ 
ETO  (Alpha),  Eimac,  Encomm,  HeilSound.  Henry,  Hustler  (Newtronics),  Hy- 
Gain,  leom/KLM,  Kantmnics.  Larsen,  MCM  (Daiwa).  MFJ.  J.W.  Miller,  Mtni- 
Producfs,  Mirage.  Newtronics.  Nye  Viking.  Palomar.  RF  Products.  Radio 
Amateur  Call  book,  Rockwell  Cotlint,  Saxton.  Shu  re.  Telex,  Tempo,  Ten-Tec. 
Tolcyo  Hi  Power.  Trionyx  TUBES,  W2AU.  Wabef,  Wilson,  Yaasu  Ham  ar^d 
ComitierdaJ  RadiQ$,  Vocom,  Vibroptex,  Curtis,  Tri-Ex,  Wacom  Duple Kers, 
Repeaters.  Phelps  Dodge,  Fanon  Intercoms,  Scanners,  Cfystats,  Radio 
Publications. 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 

HAM  D€Ai_ER  INQUIRES  INVITEO    PHONE  iN  YOUR  OftDER  A  BE  REIMBURSED 

COMItEflCIAL  RADIOS  stcK:k«d  A  ««rvlc*d  on  |if  ttinlftAS. 

ALL 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call  sales 

ixport  Orders  Shipped  Immediately.  TELEX  1 2-7070  FINAL 


Commerciai  Equipmeni 
Stocked  tCOM.  MAXON, 
MidleiKt,  Stsfidafd,  W\U 
son,  YaesLi.  We  $arve 
murticipalfties,  busi- 
nesses, Civif  Defense, 
eic    Ponabl^a,   mobiles, 


CKICLE  41  ON  READER  SEUVtCE  C&MO 


PtierH  PmnuinKRB 
3353  Fwifhtime  Dr. 
Doykmnvn  PA  imOi 


Horseflies  And 
Grid  Squares 

Pete  Putman  KT2B  and  crew  brave  the  elements 
on  a  VHF/UHF  DXpedition  to  grid  square  FM2  7 


It  wai>  the  bc^i  of  times.  .  it  was  also  the 
wetiest  of  times.  And  VMih  apulogics  10 
Charles  Dickens*,  it  was.  also  the  crazi^M  0I 
time^!  1  he  scene  was  our  recent  S.C.O.R  E 
DXpeditiun  tu  Chincoieaguc  Island.  Virgmiji 
{Grid  Square  FM27)  for  the  June  VHF  QSO 
Party. 

Background 

[  had  given  sume  thought  in  February  to 

such  a  junket  to  activate  a  rare  grid  square  and 
KM 2 7  kept  coming  to  mind.  Most  of  this  grid 
lies  either  in  the  Atlantic  Ocean  or  Chesa- 
peake Bay,  with  just  a  small  section  of  the 
DelMarVa  peninsula  runnjng  through  it. 
Chincote^igue  seenjed  10  be  the  best  location. 
h\  located  along  the  ocean  (great  for  tropo- 
spheric  scatter)  and  is  easily  accessible  by 
citf— important  especially  for  us,  since  we 
wanted  to  use  a  crank-up  tower  trader  with 
multiple  VHF/UHF  yagi  beams, 

FM27  has  long  been  a  de^»irable  catch 
for  VHF  and  UHF  typci.  and  the  mcniiijn 
of  a  possible  trip  perked  nian>  an  ear  oi 
those  on  220, 432,  902,  and  1296  Long-tune 
residents  Ken  Birmingham  WB2tFC  and  his 
wife  Sandra  WB2GR1  have  done  a  pretty 
good  Job  of  giving  out  the  grid  on  6  and  2 
in  previous  comcsis*  but  the  station  coniplc* 
ment  doesnt  include  anything  above  2  me- 
ters—at  least  for  now.  And  Ken  has  been 


getting  overw  he  Lined  w  ith  requests  for  FM27 
lately,  so.  .  . 

S.C.O.R.E  to  the  rescue!  Our  group 
(Society  oi  ConteM  Operators  and  Radio  Ex- 
perin^mefs)  was  funned  just  for  tunes  like 
these.  A  rare  grid , , ,  UHF  and  VHF  opera* 
tion . . .  lots  of  custom  antennas  and  rigs  for 
portable  use.  .  .plenty  of  travelling.  That's 
what  brought  SCORE  into  existence,  and  the 
lure  of  Chincoteague  was  too  powerful  to 
resist.  Knowing  we  would  be  m  demand 
meant  selecting  reliabic  but  simple  :stations 
for  each  of  the  six  bands  from  30  to  1296 
MHz  to  minimize  downtime  and  maximize 
the  QSO  rate* 

It  was  only  a  matter  of  time  before  Ivars 
Uuzuni!.  KC2PX,  and  Steve  Kaiz  WB2WIK 
decided  to  come  aboard  and  offer  their  tal- 
ents. Steve,  a  veteran  VHF  eontester*  could 
well  LmagLne  the  possibilities  ol  an  ocean  side 
operation,  especially  on  the  UHF  bands. 
Ivars.  of  course,  distributes  Microwave 
Modules  and  Tonna  antennas,  and  has  racked 
up  a  few  prcit>  mipressive  scores  himself 
running  single  operator. 

We  decided  to  use  as  many  high-gain  yagis 
as  the  5i-fi>ot  tower  trailer  could  accomo- 
date.  Weight  was  ulso  a  consideration,  so  we 
chose  to  do  tl  the  French  way  and  use  Tonna 
yagis  on  every  band,  except  220.  where  no 
comparable  Torma  product  exists.  So,  we 


purchased  a  17-element  Cushcraft  220B 
Boomer  for  this  purpose.  Ivars  suggested  us- 
ing stacked  55-elemem  yagis  for  1296  and 
slacked  23-elemeni  yagis  on  902— both 
sharing  a  common  H -frame  and  both  secured 
near  the  top  of  the  16-foot  mast. 

On  6  meters,  we'd  split  time  between  a 
7-element  KLM-LD  as  our  primary  antenna 
(because  of  its  light  weight  and  excellent 
front 'to-back  (F/B)  ratioK  and  a  secondary 
5 -element  Tonna  for  fixed-mount  service 
pointing  southwest  for  suMained  Sporadic-E 
contacts.  Its  F/B  ratio  is  not  nearly  as  good; 
but  it  goes  together  in  a  snap,  loads  up  easily, 
and  is  fairly  broad,  with  nearly  70  degrees 
across  the  main  lobe— perfect  for  general  Es 
work. 

Two  meters  was  an  easy  choice,  the  i  7-ete- 
ment  Tonna  with  Trigon  reflector.  1  evaluat- 
ed one  of  these  last  January  and  found  it  about 
as  good  as  the  standard  32-19  Boomer,  a 
somewhat  heavier  antenna.  We  rounded  the 
complement  of  antennas  out  with  2,  Zl-elc- 
ment  Tonna  432  yagis  and  a  power  divider, 
which  made  for  an  awful  lot  of  hardware  on 
that  16- foot  piece  of  aluminum.  We  decided 
to  use  9913  for  all  feedlines  above  220,  since 
it*s  light,  reasonably  flexible,  and  offers  fair- 
ly low  loss  characteristics  at  432,  902  and 
1296  MHz, 

The  tower  trailer  itself  is  a  clever  design.  It 


Phaiu  A.  Ihe  UHF  stuiitm  at  WB2HIk  4   From  iefi  u*  nghi  ure  ihe 
220- ,  432-,  902- .  and  i 296-MHz  j/cifii/«j 


Phi/ia  B.  Ivar^  KC2PXplug^  away  on  432  MHz. 
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was  built  by  Mike  Crawford  WA2VUN 
(whose  DX-86  on  a  pedestal  appeared  in  the 
September  1986  13  Magazine).  Mike  select- 
ed a  stoek  Tri-Ex  W-51  crank-up  tower  and 
designed  a  special  mobile  trailer  with  sup- 
ports and  bracing  on  the  lower,  as  welt  as 
outriggers  far  extra  stability <  It  works  very 
well  and  has  been  used  on  numerous  contest 
operations  as  well  as  Field  Day.  Ivars  pre- 
assen^bled  alt  of  the  yagis  at  bis  warehouse 
to  facilitate  on-site  installation.  The  plan  was 
to  secure  what  he  could  to  the  tower  trailer 
with  shock  cords  and  carry  the  rest  in  his 
Aerosiar  van. 

After  a  lot  of  correspondence,  I  got  permis- 
sion from  the  Town  of  Chincoteague  to  use  a 
public  harbor  facility.  We  scheduled  our 
arrival  for  mid-afternoon,  Friday,  June  12  to 
pick  out  a  site. 

For  the  station,  1  lined  up  three  ICOM 
IC-740  HF  radios  with  Microwave  Module 
iransverters.  A  reliable  setup  Vd  used  many 
times  before  and  had  complete  confidence  in. 
Steve  WB2WIK  arranged  to  get  an  SSB  Elec- 
tronics LT33S  with  a  companion  Down  East 
Microwave  20'wan  '"brick"  so  we  could  try 
our  hand  at  33-cm  operation  for  the  first  time. 
My  old  trustworthy  TR9000  even  got  into  the 
act  as  the  2-meter  i-f  stage.  You  can't  keep  a 
good  rig  down! 

And  Awa^  We  Go 

Friday.  June  12th  was  somewhat  overcast, 
but  warm.  I  made  a  quick  trip  to  U-Haul  and 
rented  a  pair  of  12-foot,  screened  tents— one 
to  operate  from,  and  one  to  sleep  in.  Of 
course,  our  most  important  piece  of  equip- 
mem  was  a  120'pound  Honda  4000-walt  gen- 
erator that  is  extremely  quiet. 

Our  proposed  site  had  no  electricity  conve* 
nicnt  to  it »  so  a  generator  was  a  must.  We  also 
fell  it  might  be  more  reliable  if  lightning  did 
hit  and  ltH)k  commercial  main  service  down. 

We  had  a  hard  time  packing  everything  op, 
but  managed.  Ivars'  van  was  packed  to  the 
teeth,  and  we  had  to  extend  hiN  trailer  plat- 
form with  two  long  tables  so  we  could  pile 
additional  stuff  on  it.  Everything  was 
strapped  down  (including  Ivars  to  his  steering 
wheel)  with  5  miles  of  bunji  cords,  leaving 
just  enough  room  in  the  car  for  additional 
camp  stuff,  clothes,  cameras,  and  a  personal 
computer  for  logging  and  duping  on  site. 

It  took  us  about  six  hours  to  make  the  trip. 
Everett  Palmer,  the  harbor  master  apparently 
had  no  idea  when  we*d  arrive,  so,  when  we 
did  arrive  around  6:00  p,nh.  we  had  no  idea 
where  to  set  up.  After  a  quick  survey,  we 
chose  a  spt>t  near  the  southeastern  end  of  the 
docks— a  fairly  rennote  spot  on  flat,  dry 
ground  (which  we  found  out  later  wasn't  the 
case!)  with  several  nearby  dunes  to  provide  a 
windbreak  from  the  stiff,  southwesterly 
breeze.  We  set  about  getting  things  in  order. 

Our  fourth  operator,  Rich  Whiten  WB20TK 
was  en  route  from  Greenville*  South  Carolina 
and  hadn't  checked  in  on  144.200  SSB  yet*  so 
we  set  about  clearing  everything  from  the 
tower  trailer  as  ominous  clciijds  began  to  roll 
in  from  the  west.  Everett  showed  up  about  an 
hour  later  and  gave  us  the  pleasant  news  thai  a 
severe  storm  warning  was  in  effect  until  9 
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Phoio  C.  A  view  of  ihe  tower  trailer  with 
Chincoteague  harbor  m  the  background. 

p,m.  Just  what  we  wanted  to  hear!  Later^  the 
Harbor  Commission  chairman,  Jim  Thomp- 
son^ stopped  by  to  check  out  our  tower  trailer 
and  gave  us  the  same  weather  report. 

A  few  squawks  from  the  IC-290  in  Ivars' 
van  revealed  Rich  cruising  over  the  Ches- 
apeake Bay  Bridge  Tunnel— nearly  70  miles 
away!  He  was  racing  the  rhunderheads  north 
white  trying  to  work  2-meter  SSB  and  check 
for  6-meter  E-skip  all  at  the  same  time. 

Ivars  built  a  tripod  arrangement  to  hold  the 
twin  55-element  yagis  for  23  cm  and  twin 
23-element  yagis  for  33  cm  during  ground 
assembly.  An  ingenious  H-frame  was  welded 
together  by  Mike  WA2VUN  lo  support  both 
UHF  antenna  arrays-  I  often  wonder  where 
our  successful  DX  trips  would  be  without  his 
welding  ability  1  Using  the  tripod,  we  could 
put  together  these  fragile  antennas  in  a  conve- 
nient manner  as  well  as  connect  the  power 
dividers  and  check  the  swr  before  plunking 
them  on  top  of  the  tower. 

The  work  went  on  even  when  the  stiff 
southwesterly  breeze  turned  into  quite  u  gale 
and  brought  dark  clouds  with  the  rumbling  of 
thunder.  In  this  weather  it  took  almost  an 
hour  to  assemble  the  tents.  We  really  began  to 
hustle;  the  trailer  was  cleared,  all  of  the  rigs 
laid  on  the  ground,  and  the  grill  fired  up. 
Soon  the  rain  was  coming  down  in  sheets, 
accOTTipanied  by  spectacular  lightning  dis- 
plays, including  numerous  hits  on  NASA's 
Wallops  Island  test  site  across  the  inlet.  We 
huddled  in  the  cars  through  the  worst  of  it  and 
came  out  to  tind  the  tents  full  of  water.  Sever- 
al cardb(>ard  containers  holding  equipment 
were  completely  soaked.  Luckily ,  none  of  the 
equipment  suffered  any  damage.  Even  the 
ICOM  mast-mounied  preamps  wound  up  be- 
ing partially  submerged,  but  still  worked  fine 
after  a  dry -out  period. 

About   10:30  p.m.  the  drizzle  stopped. 
What  better  time  to  start  loading  up  the  tower 
trailer?  Rich  WB20TK  had  arrived  just  be 
fore  the  rain  and,  after  a  quick  dinner,  was 
ready  to  climb  the  tower.  We  i1rcd  up  the 


generator,  connected  two  drop  lites,  and 
managed  to  siring  up  a  total  of  8  yagis  on  the 
mast.  By  midnight,  all  of  the  antennas  except 
6  meters  were  in  place  with  the  tower  cranked 
over  and  supported  by  the  ladder,  and  we 
stumbled  off  to  our  soggy  sleeping  bags  for 
the  night.  One  thing  you  learn  on  a  contest 
site  is  to  work  whenever  the  weather  allows 
it— not  when  you  feel  like  it! 

The  Big  Day 

Saturday  started  out  better,  with  the  skies 
cloudy  but  bright.  Soaked  equipment  was  put 
out  to  dry.  and  a  crew'  set  about  llnishing  the 
coaxial  feedlines  while  another  crew  began 
hooking  up  all  of  the  equipment.  In  spite  of 
all  our  efforts,  vinually  all  of  the  lype-N 
connectors  had  soaked  up  water  and  a  lot  of 
sand  and  had  to  be  blown  dry.  One  scary 
moment  occurred  while  Steve  was  cranking 
the  tower  up;  the  handle  came  off  in  his  hand 
and  the  three  sections  collapsed  like  a  run- 
away elevator  with  a  resounding  SLAM!! 
Believe  it  or  not,  the  only  damage  was  a  bent 
rcjlector  clement  on  the  KLM  7LD  6-meter 
yagi  and  we  straightened  this  out  with  a 
makeshift  pole. 

One  by  t*ne.  the  stations  came  on  the  air. 
First,  we  set  up  the  6  meters  with  the  740/ 
MMT  50  combination  driving  a  4CX250 
Gonset.  Ivars  had  added  ARR  GaAsFET 
preamps  to  btHh  of  our  MMT50  units  to 
'*soup'Up''  the  front  end,  and.  boy,  did  it 
make  a  difference!  Es  was  coming  in  and  out, 
with  signals  Irom  Florida  as  high  as  S9+60 
dB  at  times,  2  meters  was  next,  using  the 
IC-275A  with  an  MML2tX)-S  power  amplift- 
cr.  The  275 A  from  end  rcall}  diK!s  a  good 
job,  but  with  the  MML^s  prcanip  it  worked 
alt  that  much  harder,  except  on  really  strong 
signals,  when  the  27 5 A  went  into  compres- 
sion and  the  prcamp  was  shut  off. 

Our  220  station  was  equally  strong— an 
IC-740  driving  tine  of  the  new  M  MT  220-2KS 
Iransveners  with  3SK60  front  end.  With  a 
Mirage  CI0I2  amplifier,  we  saw  130  waits 
out  to  the  220  Boomer,  mounted  ui  nearlv  70 
feet— right  ai  the  top  of  the  masi.  The  IC* 
475 A  went  in  place  quickly,  and  a  Tokyo 
High  Power  anipliller  provided  aboui  1  10 
watts  output,  as  well  as  a  GaAsFET  on  re- 
ceive. Steve  \CfoV  care  of  903  and  we  saw 
ab4>ut  20  watts  output  when  everything  was 
connected. 

With  all  this  safely  in  hand,  it  fell  to  nie  to 
interface  the  1C'127IA,  AG  1200  and  my 
homebrew  3CXI0t)  amplifier.  This  took 
some  doing,  since  the  only  good  relay  1  could 
use  for  ''bypass "-type  switching  failed  after 
we  got  there!  We  wound  up  jury-rigging  two 
Dtiw  Key  77  BNC  relays  to  make  the  connec- 
tion, at  the  cost  of  additional  sw^r  through 
those  relays,  but  what  can  you  do  at  i  :00  p.m. 
when  the  contest  starts  in  an  hour?  Nevcrthe- 
tess,  it  all  worked,  and  we  got  over  50  watts 
jroni  the  antplifiertodrive  the  1 10  elements. 

And  They^re  OiR 

Two  o'clock  came  too  quickly  and 
WB2WIK/4  was  on  the  air  for  better  or 

worse!  Throughout  the  morning,  we  had 
been  dodging  the  bullet  of  inclement  weather. 


but  the  clouds  had  a  silver  lining:  Lots  of 
Sporadic  E  on  six  meters?  In  fact,  about  2 
hours  into  the  contest,  the  band  opened  to 
Florida  and  midwest,  staying  open  through 
just  aboyt  the  whole  contest.  It  was  heaven!  I 
couldn*i  pull  the  dupe  sheets  out  of  the  com- 
puter fast  enough  to  keep  up  with  Rich  and 
Ivars. 

Two  meters  wasn't  so  bad  either.  We  cer- 
tainly had  a  crowd  waiting  for  us,  and  three 
log  pages  filled  rapidly  as  the  long  awaited 
**Roger,  QSL,  please  copy  Fox  Mike  Two 
Seven"  went  out  over  the  air.  Some  operators 
were  obviously  so  wound  up  that  they  tried  to 
work  us  two  or  three  times  after  that— the  old 
DX  fever.  Rich  and  Ivars  soon  went  into 
severe  Es  shock;  their  eyes  turn  red.  arm  and 
head  motions  became  mechanjcal,  and  ail 
questions  (including  what  they  wanted  for 
dinner)  were  answered  with  ''Roger?  59! 
FM27r*  Logger's  wrist  soon  set  in.  The 
pages  were  filling  up  so  fast  that  they  were 
using  the  margins,  grid  maps»  Kleenex,  and 
the  tabletop.  I  even  had  one  call  logged  on  my 
arm  when  1  leaned  on  the  table  to  check  the 
6*ineter  swr. 

By  8  p-m.,  6  hours  into  the  festivities,  wc 
had  accumulated  177  contacts  and  100  grid 
squares  on  6  meters.  Think  of  it-VUCC  in  6 
hours,  averaging  almost  30  contacts  per 
hour!  Two  meters  was  hard-pressed  to  keep 
up  with  that  kitKf  of  Q  rate,  turning  in  only  80 
contacts  and  28  grids  for  the  same  intervaL 
Two  things  conspired  against  the  144-MH2 
station:  (I)  virtually  every  single  op  I  knew 
about  was  on  6  for  the  E-skip;  and  (2)  a 
spirited  battle  for  the  rotor  control  box  was 
underway  between  the  westward  advocates 
on  6  and  the  northward  advocates  on  2  and 
above.  Fortunately,  the  latter  group  won  out 
on  rare  occasions. 

The  UHF  activity  hours  began  at  8  p.m. 
and  ran  through  1296  by  1 1  p.m. .  After  pry- 
11^  Rich  loose  from  the  HAM-M  box  with  a 
crowbar,  we  set  about  giving  out  FM27  on 
220, 432, 902  and  1296  to  a  very  enthusiastic 
crowd.  By  midnight,  we*d  bagged  19  con* 
tacts  and  16  grids  on  220.  30  contacts  and  17 
grids  on  432,  2  contacts  and  2  grids  on  903 
(better  than  nothing!),  and  8  contacts  in  6 
grids  on  1296.  Most  of  these  were  with  multi- 
op  stations,  as  the  single-operator  types  chose 
to  mitk  every  last  QSO  out  of  six  meters.  We 
were  getting  out  impressively,  working  into 
Vermont,  upstate  New  York,  North  Caroli- 
na, Virginia,  Tennessee  and  New  England  on 
the  microwaves. 

Shortly  after  midnight,  another  severe 
storm  blew  in,  making  our  decision  to  shut 
down  for  a  few  hours  a  very  easy  one.  Coax- 
ial feedlines  were  tossed  out  of  the  .shack. 
(With  all  of  those  GaAsFETs,  why  make  an 
easy  target  for  the  lightning?)  Our  'iightning 
rod"  was  cranked  down  about  20  feet  for  the 
night.  Steve  and  I  had  smartly  closed  the 
vents  to  prevent  rain  from  coming  into  the 
tent,  but  the  dow  npour  was  so  severe  the  front 
flooded  out  and  water  came  in  through  the 
bottom,  soaking  the  sleeping  bags  and  the  rest 
of  the  computer  paper  for  duping. 

After  sleeping  fittully  through  the  driz- 
zle and  a  few  more  cloudbursts,  we  woke 


around  6:30  and  decided  to  try  some  tropo 
contacts.  We  bagged  a  few  more  grids  on 
220  and  a  handful  of  contacts,  including 
some  grids  in  New  England  that  were  sore- 
ly needed.  432  yielded  another  30  QSOs 
by  tKx>n  with  5  new  grids,  and  903  came  to 
life  with  4  more  stations  in  3  grids.  The  latter 
featured  contacts  to  W2SZ/1  in  FN32  (over 
400  miles)  and  W3CCX/8  in  FMOg  (over 
250  miles). 

1296  brought  a  few  more  Qs  and  added  3 
new  grids,  but  the  activity  just  didn't  seem  to 
be  there  for  some  reason.  Could  it  be  that  oF 
6-mcter  E-skip  again?  Yep,  there  was  Rich, 
glued  to  the  IC-740,  working  into  the  south- 
west, midwest,  and  even  the  Pacific  coast, 
with  the  rotor  aimed  west.  Wc  had  installed 
that  second  6- meter  beam  at  about  the  30- foot 


level,  aimed  west,  but  the  angle  seemed  to 
vary  so  much  for  prime  Es  that  the  7-element 
beam  kept  coming  into  play  while  stations 
were  worked  in  the  5th,  6th,  and  7th  call 
aneas. 

By  noontime  we  had  accumuJated  260  con- 
tacts  and  132  grids  on  6^  not  to  mention  a 
tremendous  case  of  indigestion  from  ail  of  the 
junk  food  we  were  eating  and  even  greater 
numbers  of  green-head  horsefly  bites,  Wc 
tried  every  type  of  repellent,  from  OFF^  to 
Cutters'*  to  AVON™  Skin  So  Soft,  which 
worked  the  best.  About  mid-afternoon,  the 
skip  on  six  was  so  shon  (Ohio,  North  Caroli- 
na) that  we  looked  for  an  opening  on  2  me- 
ters. Bingo!  South  Texas  and  New  Orleans 
were  bagged  in  short  order,  and  two  meters 
was  also  off  and  running .  We  had  a  problem 
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here  with  thedeieasing  of  the  2- meter  3»iauon 
by  the  6- meter  equipment,  a  problem  that 
inexplicably  reversed  itself  for  the  la:^t  four 
hours  of  the  contesL 

About  6  p.m.,  Steve  arid  I  decided  lo  get 
some  fresh  shrimp,  com*  aini  niore  beer  for 
diintier.  Of  course,  the  instant  we  left*  the 
antenna  relay  began  lo  fail  on  the  6-meter 
axnpliHer,  with  reports  istating  ". , ,  Your  au- 
dio sounds  horrible  I  I  can  I  understand  you, 
but  don't  go  oft  the  air!  I  need  the  grid 
Sijoarer*  Figure  that  one  out!  We  did,  in  fact, 
have  to  shut  down  because  the  DP  ST  Dow 
Key  relay  [uiiilly  failed,  and  the  station  had  to 
be  rewired  with  an  SPDT  relay  and  the  appro- 
priate bia^  switching,  etc. 

Rich  wasa  n)an  possessed  at  this  point,  for 
I  made  the  mistake  of  infomung  hijn  that  we 
had  accumulated  300  QSO's  and  150  grids.  1 
compounded  the  error  by  stating  that  I  didn't 
think  we  could  reach  200  grid  squares  in  the 
time  remaining-  Well,  you  don't  say  things 
like  that  to  a  6- meter  maven!  The  rotor  con- 
trol box  fights  started  all  over  again,  with 
Steve  and  myself  trying  to  swing  it  north  for 
the  UHF  activity  hours  and  Ivars  and  Rich 
holding  it  west  while  they  flushed  out  grids 
like  ruffed  grouse. 

Our  strategy  on  220,  432,  902  and  1296 
was  siniple:  All  902  and  1 296  work  would  be 
acoirding  to  schedules.  On  the  other  band& 
we  called  CQ  along  with  such  incentives  as 
**Lasi  chance  to  work  FM27  until  next 
year!*'  and  **Offer  expires  at  11  o*clock 
tonight!  * '  It  worked!  There  was  a  rush  on  220 
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aiKl  432  to  nuke  those  la^i  coniacts*.  resulling 
in  6  more  QSOs  and  1  grid  on  220«  and  20 
mure  QSOs  with  4  grids  on  432.  902  coughed 
up  2  tnurc  QSOs  and  2  gridii,  and  a  turn  on  23 
Cni  broLighL  in  5  QSOs  and  a  new  grid  (calling 
CQ  on  1296  1 10,  mcideaialiy>. 

By  now  two  meters  was  blowing  away  the 
froni  end  on  6.  so  both  operatr^r^i  tried  to 
synchronize  CQi  for  the  remaining  two 
hours,  which  was  preuy  hilarious.  But  they 
did  it!  Rich  finally  broke  the  magic  200  grid 
square  barrier  at  10; 2 1  p.m.  with  39  min- 
utes left,  and  went  on  to  add  four  more  by 
the  lime  W  p.m,  rolled  aiound.  He  wa^^  fran- 
tically calling  KH61AA  sls  the  final  gun 
sounded  We  managed  to  pull  a  few  more 
out  on  2  as  well,  finishing  with  38  grid 
squares  there. 

The  Filial  lally 

After  cleaning  the  logs  on  my  computer  at 
11:30  p.m.,  1  came  up  with  the  totals  shown 
in  Fig.  L 

The  '^equipment  contest"'  went  pretty 
smoothly.  Only  two  major  failures  occurred 
and  they  involved  antenna  relays  of  ques- 
tionable origin.  Both  of  the  trans verters 
worked  e?(tremely  wcU,  as  did  the  three 
ICOM  radios  on  144,  432,  and  1296.  In  fact. 
the  475 A  makes  a  pretty  hot  setup  on  70  cm 
with  a  GaAsFET  in  from  of  it—even  m  the 
presence  of  strong  signals.  The  AG  1200 
preamp  really  makes  a  big  difference  with  the 
1C-1271A,  even  the  way  we  used  it,  just 
ahead  of  the  radio  and  not  on  the  tower-  All  of 
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the  antennas  performed  nobly.  The  only  ca- 
sualty here  was  the  bent  rellccior  element  on 
my  7  LD  50- MHz  yagi  thm  finally  snapped 
on  the  way  down.  The  Tonnas  weathered  the 
high  winds  without  a  scratch,  although  we  did 
notice  a  slight  misalignment  of  the  top  55- 
elemeni  yagi  for  1296-  perhaps  caused  by 
the  big  **crash"  before  the  start  of  the  con 
test.  They  canie  down  equally  fast  ami  were 
transported  north  in  one  piece,  as  was  the 
220  Boomer.  This  antenna  really  outdid  hself 
as  we  worked  into  Ohio  and  Georgia  with 
good  reports- 

Look  for  us  next  year,  when  we  return  to 
the  same  site  with  two  tower  trailers  and  some 
Rohn  sections  to  allow  three  different  stations 
to  operate  independently  No  sense  losmg 
good  personnel  in  a  heatod  batUe  for  the  rotor 
control!  Keep  your  ears  open  for  WB2WiK/ 
4. .  /'Roger,  roger.  .  .Fox  Mike  Two  Sev- 
en, ,  ,QSL?'*B 
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for  low  cost  &  small  slza.  Only  5/8''W  x  l-5/8''L  x 

3/4 "H.  Easily  mounts  in  many  rat^ios, 

•  Specify  tuftiag  range  desifeif-  25-35.  35-55.  55-90.  90- 
120,  120^150.  150-200,  200-270.  or  400^500  MHzl 


LNS-C 

IN-LINE 
PREAMP 


Tf, 


-51  ^ 


j^ 


^!^S 


•«*fai 


^ 


ONLY  $59/kit, 

$  7  9  wtradfteitwl 

GaAs  FET  Preamp  wilti  f^atLires  similar  to  LNG 
series,  except  Butorriatlcaity  «wltchM  out  cif  line 
during  transmit.  Use  with  base  oi*  motiile 
transceivers  up  to  25W.  Tower  mtg.  hardware 
wipplled. 

*  Speofy  (unirtg  range  desired:  120-175,  2CK)-240.  or 
400-500  MN2, 


HRA-(*) 

HELICAL 

RESONATOR 

PREAMP 

ONLY  $49  VHF 
or  $64  UHF 


Low-noise  preamps  with  helicai  resonators 
reduce  Intormod  &  cross-band  interference  \x\ 
critical  applications. 

*  Specify  tuning  range  deaired:  143- 150^  150-158,  ISS- 
162,  162174.  213-233,  420  450.  450-465.  or  455-475 
MHz. 


I  HAIMTRONICS,  INC.  ! 

i  65-0  Moul  Rd.;  HUton  NY  14468-9535  ! 

I  u  High  quality  equfpment  at  reasondbJe  prices  surely  | 
!  appeals  to  me;  but  I  want  more  details  before  I  buyi  Rush  I 
!  my  copy  of  the  40-page  Hamtronics  catalog  by  return  first  i 


HIGH  QUALITY  XMTR&RCVR 

MODULES  FOR  REPEATERS, 

LINKS.TELEMETRY,  ETC. 


•FM  EXCITERS: 

Kits  only  $68.  W/t$t46. 

TCXO  and  xtal  oven  avai<lab4e. 

2W  cum,  Up  to  3W  intermittent. 
•TA51  for  lOM,  6M,  2M.  150-174,  220  MH£. 
«TA4&1  roryhf. 

FCC  TVPE  ACCtPTf  0  FOR  COMMERCIAL  BANDS, 
•VHF  &  UHF  LINEAR  4 MPUFIERS.  FofFMorSSS.  Po*ef 

levels  from  10  to  45  Waitts.  Several  models,  kits  sHrtng 

at  $7a. 


•Rl44/R220fMRCVAS 

for  1U.  150  174.  Of  220  MHz, 

O.lSuV  &en&H  B-pote  Kt^l  &   10  pole  ceramJc  i-f  filters, 

helical  resonator  front  emi  for  exceptional  selectivity. 

>  lOOdS  at  ±  12iiHz(b«st  availaMe anywhere'}  Flutter- 

pfoof  s(^yeicti.  AFC  tracKs  dnfting  nmfrs^  Xtal  own 

avaiL  Hit  $13S,W/IS19S. 
•fr45  ]  FM  ilCVR.  Same  as  above  but  UHF.      Tyned  Ine 

front  end.  0. 2u V  sensi  ti vrty ,  K  ic  only  $  1 38.  wVi  $  1 98. 
•R7e  VHF  FW  RCVR  fo/  lOM.  6M,  2M.  220-  As  abo^^e.  but 

w^O  AFC  or  fie  1. res.  Kit^  only  $98  to  $1 16. 
•RllO  VHF  AM  RCVR  for  VHF  aircraft  or  liam  bands  or 

UHF  Kit  only  $98, 

HQW-^t^  TYPC  MCCSPTm  TRANSMiTTERS, 
REQEfVERS,  AND  REPEATERS  AVAilABLE  FOR 
HfGR  BAND  AND  UNF.  CALL  FOR  DETAILS. 


RECEIVING  CONVERTERS 


VMF 
MQO£iS 

Kit  wtm  C«s«  f49 

KHiMttCae  #19 

WlrMfMT/caM  t69 

UHF  MODELS 

Kit  witti  Case  %W^ 

Kit  lets  Case  $49 

Wired  w/case  $7S 


Amentia 
Ifhiui  ffanaai 

50.S2 

tU.  144.4 
14£-14« 

33f>'22a 

43a  ^U4 

4U-«3fi 

433^3fi 

43'9.3& 


144  146 

&0-&4 

&]  ss 

432-448 

430-4  SO 


TRANSMIT  CONVERTERS 


F«rS5a,CW. 
ATV.  FM.  etc, 

C«n  b<  linked 
witli  receive  C4HN 
fortrjiocfitve. 
1  to  2  W  out. 
Linear  PA's 
avallebroupto 
50W. 


F<kVHF. 
Model  XV2 
Kit  $79 
Wired  $149 
(Sfiecify  band) 


For  UHF. 
Model  XV4 
Kit  $79 
WlfedSl39 


39-39 
J72T4 

5044 
];«4.]44 

t44-l4fl 

2Bn30 
aft-30 

144.149 


144- lie 

144  t«4  4 

320-224 
U-52 

43;3.434 
4JlSh437 

4«a4X 


Order  by  phone  or  mail  •  Add  $3  S&H  per  order 
(Electr0iitc  answering  service  evenings  &  weekends) 
Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


class  mail,  t  enclose  $1  ($2  for  overseas  air  malt) 


Name 


I 
I 
I 

I  Address 
I  City 


I 


State/ZiP 


I 


m 


mlronicSj  inc. 

1 65-D  MOUL  ROAD*HILTON  NY  14468-9535 

Phone.  7 1  S*392*9430      nammmt^s'  ^»  «  mgi%imms  f rademarfr 


James  R.  VuldrsWAlGPO 

63  Ahierberry  Lane 
E.  Falmouth  MA  02536 


General  Purpose 

VHF/UHF  Antenna 


This  is  a  good,  cheap  broadband  antenna  that  can  be  built  in  a 
weekend,  and  its  great  for  those  who  don't  have  a  lot  of  space. 


Winter  storms  wreaked  havoc  with  my 
scanner  antenna  and  I  needed  to  find  a 
replaeement. 

I  was  attracted  to  the  discone.  This  type  of 
antenna,  when  properly  designed,  is  capable 
of  operating  over  a  10  to  1  frequency  range. 
Wiih  this  range  an  antenna  designed  for  low- 
end  operation  of  100  MHz  i^  usable  up  to 
one  GHz. 

I  was  turned  off  by  the  cost  of  the  commer- 
cial version;  ii  cost  nearly  what  I  had  paid  for 
the  scanner!  So,  1  decided  to  build  one  my- 
seir  I  did.  however,  avoid  parts  that  needed 
special  machining. 


Photo  A.   The  WAIGPO  home-brew  VHF/ 
UHF  discone  antenna. 
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This  project  is  simple  to  build  and  requires 
only  basic  tools  and  readily  available  materi- 
als (see  Parts  List).  The  basic  antenna,  along 
with  [he  formulas  for  determining  the  lengths 
of  the  various  elements,  is  shown  in  Figure  1 . 
The  RSGB  VHF/UHF  Manual  was  mv  refer- 
cnce.  I  decided  that  a  low -end  frequency  ol" 
108  MHz  would  be  desirable,  since  this  is  the 
low  end  of  the  aircraft  band  covered  by  many 
of  the  new  scanners.  This  uUows  maximum 
utilization  of  th€  brazing  rcxis.  The  pans  are 
cut,  drilled,  and  assembled  as  shown  in  Fig- 
ures 2  and  3. 

The  results  have  been  encouraging— the 


swr  on  the  amateur  frequencies  between  144 
and  450  MHz  is  less  than  2.5:  i  over  the  entire 
range.  When  measured  ai  the  end  of  a  50-rtK>l 
piece  of  coaK.  the  swr  is  L5:I  or  better. 
Spot -checks  on  various  commerciat  frequen- 
cies gave  similar  results.  A  modified  vcrsiim 
provides  adequate  receive  coverage  on  the 
VHF  low  (30-50  MHz)  public  service  fre- 
quencies. 
Construction  details  are  as  follows; 

108-145  MH/ 

1 .  Cut  the  brazing  rod  to  dimension  A  (27"). 

2.  Prepare  the  brass  pipe  cap— drill  and  lap 


B- 


A     Cone  Element  Length  =  2952^F(MHz) 

=  27mch9S. 
B     Disc  Diameter  ^  A  x  .  7  ^  19  inches 
C    Cone  Oiameier  =  as  small  as  possible, 

Hefeis  1.25  inches. 
0    Space  tietween  disc  and  a>ne  =  .2%C 

=  .25  inches 


Fig.  /.  Scheniaik'  diagram  of  thf  antenna  and  fonnutas  for  detennining  the  lengths  of  the 
elemems. 


ptn  CAP 


xr 


3/a' 


$.-  a  MOLES  *  1/e'  couAixt  sntcco 

ABOsrr  P£RIM£TE^   D«l^l-LT>tftg 

C-4  «-U  MOU^  Dfna.  AMD  TAP  ThUU 
OH  I    OlAMETEf? 


iM  M.  CtHCWT  OOMtO 


A-  4  G-32  HQt^S   DftltL  THRll  ON 
rSUUHETCK, 

tt- DHtLL  THfiu  5/S*  0c4lirrf1| 

£-4  e  52  HOLES  Dft»LI.  rxHilDIi  1* 
OiaUETEfi 

NOrr    FOR  VHF  LOMOOEL.CCKJhTFR- 
SlNR  C  HOLES  ON  TOP  SIDE  AND 

THi   A  HOLES  ON  THE  BOTTOM 
SIDE. 


mf*ss  DISC 


^s^ 


0 

c 


T 


4-  4  6-3J  NOtES  OflTU  *m  TH^  0*1 
2-t  DtUICim 

a-CitlLL  TH#U  Vifi'0(AMETEn  TMCm 
DHfLL  AHD  TAP  3/fl  «  £4  H  3^~  DEEP 

C-B  »/18"k  r/?' deep  holes   E0U4LLV 

SPACED  ABOUT  pep^imete:r 

COUNTED 5 t>^K   3/16" HOLE 


Fig^  2^  Top  and  side  views  of  the  base  assembly  for  the  elements  ami  venical  \%hip^ 


a[]  holes,  buff  clean,  and  file  ihe  top  of  The 
cap  nat- 

3.  Bend  the  elements  lo  the  desired  30^  an- 
gle, und  solder  the  elements  on  the  cap. 

4,  Install  the  BNC  connector  in  the  cap. 

5,  Trim  the  circuit  board  to  size,  drill  the 
mounting  holes,  and  solder  the  remaining 
pieces  to  the  brazing  rod  in  position  to 
form  the  disc,  then  trim  the  disc  lo  a  19*' 
diatneter. 

6.  Attach  the  disc  to  the  brass  cap  with  nylon 
screws,  and  solder  the  center  conducter  of 
the  BNC  connector  lo  the  disc,  and  seal  the 
connector  hole  with  silicone  sealer, 

VHF  iMVk  and  108-450  MH/ 

Complete  steps  I  through  4  above, 

5.  Trim  the  circuit  board  to  size,  drill  and 
countersir^k  all  holes,  mount  the  BNC 
eonncetor  on  the  cap.  and  mount  the  board 
to  the  brass  cap  with  llathead  s.s,  screws. 

6.  Prepare  the  brass  disc — drill  and  tap  holes 
as  required,  and  solder  ihe  remaining 
pieces  of  rod  to  the  brass  disc. 


7.  Solder  a  3*  piece  of  #18  solid  wire  to  the 
BNC  connector,  and  mount  the  brass  disc 
tu  the  circuit  board  using  flathead  s.s. 
screws, 

8.  Coil  the  3"  wire  in  the  3/8''  hole,  and 
install  the  modified  CB  whip,  and  trim  4" 
off  the  antenna. 

The  antenna  can  be  installed  using  conven- 
tional pipe.  Jn  the  low  frequency  version,  the 
lower  section  of  the  pipe  should  be  84  inches 
long.  This  84'inch  section  is  the  lower  half  of 
the  sleeve  dipi>le.  and  should  be  isolated  frt^m 
the  mast  to  which  it  is  mounted,  Vou  should 
select  a  good  grade  of  coax  to  minimize  the 
line  loss;  RC'59  BNC  connectors  fit  well  on 
RG-8X  50-Ohm  cable. 

Two  final  notes:  Be  careful  when  driliine 
the  soft  brass  as  it  lends  to  "grab/*  and,  as 
with  any  broadband  antenna  u^d  lor  trans- 
mitiing,  a  low-pass  11  Iter  on  the  transmitter  is 
recommended  to  minimize  harmonic  radia- 
tion, The  photo  shows  the  details  of  the  dis- 
cone  construction.  ■ 
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Fig.  3.  Bhw-up  side  view  of  the  element  i?axe  assembly. 


Parts  List 

1.  1"  brass  pipe  cap 

2.  BNC  chassis  mount  connector  (Radio  Shack  270-1 05) 

3.  1/4"  glass  epoxy  circuit  boards  with  a  3"  diameter 

4.  1/8"  X  36"  brazing  rod  (8  eaj 

5.  60/40  rosin-core  solder 

6.  6-32"  X  1/2  "  nylon  screws  (4  ea.) 

7.  Silicone  seal 

Low  Frequency  Version 

Items  1  through  5  same  as  above 

6.  6-32  X  1/2*  stainless  flathead  screws  [8  ea,) 

7.  Brass  disc,  3"  diameter  x  1/2" 

8.  4'  loaded  CB  antenna  (Radio  Shack  21  -934) 


I 


I 


for  your 

FREE 
CATALOG 

DIAL 

1800-426-2653 
or  write: 

GABLE 
DISTRIBUTORS 

1 16  MAIN  HW 
WASHINGTON,  AR  71862 


CIRCLE:  267  ON  READER  SERVICE  CARD 


I 


4JM!iiLU\ 


CONTACT  YOUR  DEALER 

FOR  MORE  INFORMATION 

Amateur  Radio  Baluns- 
TrapS'R emote  Coaxial  Switches 

Or  Write  To: 

UNADILLA  OIV.  of  ANTENNA'S  ETC. 

P.O.  Box  215  BV    ANDOVER,  MA.  01810 
617-475-7831 


CIRCLE  136  ON  READER  SERVICE  CARD 


Pay  IV  am  SaidlH»  MscwnMfni 
Ith  EdHln— Hew  I2fl  Pans 


Theory  and  nworhmg  $chrematics- 13  caDi€  systems  and  /saifllliie 
sysltms.  Inc^ludes  Bypas^s.  Best  reference  available.  £14.9S, 
6th  Ed  SuriDiemflnt  Only  20  pages  SS.95  ^CHBnments  wMh 
VideociDhef  Turn-^sns  and  clontnci  melhcjiis  $12  95  Cab-lg  TV 
Fuficrwn,  btdirectionAl  Brtd  securfly  systems  Si  2  9S  MOSAtMOS 
HaridbPQ^   fot  ttacitefs  St  95  Buja  ^reiti1»  Swtefrts  Under 


|fiiSSl2  9S  Any  3/$^  SumFnef  caiaiog  £1 


SbQiIki  Electronics  Corp.,  13Z7K 

Nlawn  St..  mva  FKIs,  NT  I4313.  COD's  7ie-2U-2ia3 


CIRCLE  192  ON  READER  SERVICE  CARD 


"When  You  Buy.  SaylS'^ 
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Boh  Hmteman  W9THN 
7419  Hennessey  Ave. 
Wauwofosa  Wi  53213 


The  L'il  Fixer 


Let  this  tuner  tame  your  truculent  two-meter  antennai 


f 


The  L'tl  Fixer  has  been  in  use  in  the  Mil- 
waukee area  for  the  past  five  years  and  is 
beloved  by  the  2-  meter,  I :  i  swr  aficionados. 
It's  about  tirr^  we  share  this  boon  with  our 
fellow  VHFeis! 

A  compact  little  ras<^  that  requires  only 
two  35-pF  air-variable  capacitors  and  a  four- 
turn  coil  of  #20  or  #22  solid  copper  wire  (use 
a  quarter- inch  drill  bit  for  a  winding  form)» 
In  fact,  on  my  motorboat,  the  good  ship 
LMyaboat,  it  matches  an  Isopole"^"  nmrine  an* 
lenna  (158  MHz)  lo  a  Kenwood  7950,  with 
astonishing  results.  Dr.  Reynold's  antenna 
lays  down  a  super  signal  when  tamed  by  the 
L*il  Fixer! 

Build  it  compactly  on  a  breadboard  or  plas- 
tic she^;  avoid  a  metal  box.  Note  ihal  the  coil 
junction  is  off-center;  by  reversing  the  KHT 
and  XCVR  connectioas,  you  get  an  adjustment 
in  inductance.  Varying  the  coil  spacing  w  ill 
also  give  some  variation.  Adjustable  silver 
mica  capacitors  with  screwdriver  slots  will 
work  fine,  and  make  for  a  very  small  unit^  if 

ICOM  DAY 

presented  by 


VHF 


COMMUNICATIONS 

915  North  Main  Street 

Jamestown,  New  York  14701 

(716)664-6345 

Western  New  York's  finest 
Amateur  dealer  at  the 

BATAVIA  HAMFEST 
SUNDAY,  JULY  12«< 

at  the  Alexander 

Fireman's  Grounds 

Rt.  89.  South  of  Batavia,  NY 

WIN!l!  IC-U2AT 

plus  hourly  prizes 

No  purchase  necessary. 

ICOM  personnel  on  hand  to 

answer  your  questions .  <  . 

SPECIAL  PRICES 

ON  ALL 
ICOM  EQUIPMENT 


CIRCU  2t8  QH  READER  SCRV^CE  CARD 


the  35'pF  variable  caps  can't  be  found .  Any 
layout  seems  to  work,  but  a  wide  ground  .strap 
between  the  ant  and  xcvr  coax  fittings  is  a 
good  idea. 

This  is  really  a  simple  project.  It  will  give 
you  a  sense  of  accomplishment  with  a  mini- 
mum uf  effort,  and  you  can  brag  to  your 
friends:  '*The  swr  here  is  one  to  one. 
0M1"B 


^     tm 


Photo  A.  The  cimiponents  for  the  L  'il  Fixer. 


HAM  RADIO 
SELF  STUDY  COURSE 


NOW  ONLY 


I  W  Plus  $2 


00 
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shipping  &  handling 
VISA/MasterCard  Accepted 

Prepare  for  the  fantastic  world  of  amateur 

radio.  Stpdy  at  your  leisure.  No  technical 
background  required.  Entiy  level  amateur 
radio  opt;  rat  or  scan  now  talk  on  Ihe  ten  meter 
bandynd  FM  repeaters. .  .even  link  their  hiim 
radio  stations  lo  the  public  telephone  system 
and  personal  computers.  Privileges  never 
before  available  lo  the  beginner!  Complete 
FCC  Hcen&e  preparation  course  contains 
everything  you  need  to  know  to  pass  both  the 
written  and  Morse  code  examination  in  a  very 
short  timtj.  Written  in  easy-lo-understand 
language.  Contains  fully  illustrated  text  book. 
two  long-play  code  learning  cassettes,  all  302 
word-for-word  FCC  license  test  questions, 
answers.  .  .and  much  more!  You  can't  missl 
Sold  with  a  10  day  money  back  guarantee. 
i^hone  orders  accepted.  Dealer  and  classroom 
instructor  discounts  available. 

W5 Y  l-VEC        R  O.  BOX  z*'  1 0 10 1 
Daltas,  Texas  75207  ■  Tel:  817-461-6443 


AN'TEMNafffT 
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Schernuiic  of  the  L  *il  Fixer 


Photo  B.  Front  view  of  the  L  'il  Fixer. 


WE  STOCK: 

AEA.  ALINCO,  AMP  SUPPLY  CO., 
ARRL  PUBLICATIONS,  ASTRON, 
B  &  W.  BENCHER.  BUTTERNUT, 
CONNECT  SYSTEMS,  DEHLI 
TOWERS,  DIAWA,  HEIL,  HUS- 
TLER, ICOM,  KANTR0N1CS,  KEN- 
PRO,  KLM,  LARSEN,  MFJ, 
MINI  PRODUCTS.  MIRAGE, 
MOSLEY.  NYE  VIKING.  SOMMER, 
SONY,  SPIDER  ANTENNAS, 
TEN-TEC,  TELEX  HY-GAIN, 
TRYLON,  WSE  DOCKING  BOOSTER, 
YAESU, 


UPS  SCflVtCE  TO  TME  US  MARKET 

COM  WEST  RADIO  SYSTEMS 

8179  Main  Street 
Vancouver,  BC  Canada  V5X  3L2 

(604)321-1833 

Credit  Allowed  For  Toil  Calls 


cmCi£  14S  ON  DEADER  S£HVI€E  CARD 


Charles  L.  Kehey  WB2EDV 
15  Bhftchan/  SL 
Mmville  NY  147S7 


440-IVIHz  Folded  Dipole 

Repeater  Antenna 

An  antenna  immune  to  almost  all  weather  conditions, 
virtually  static-free,  and  practically  maintenance-free. 


Commercial  price  tags  and  the  unavail- 
ability in  the  440- MHz  range  helped  to 
prompt  the  home-brew  construction  of  this 
4-bay  foided  dipole  antenna.  The  only  array 
that  could  be  located  for  amateur  use  was  a 
dual  8-bay  version  thai  cost  around  S5D0. 

The  folded  dipole  is  one  of  the  most  widely 
used  antennas  in  the  VHF/UHF  public  safety 
and  commercial  spectrum.  Oneofthe  reasons 
for  this  is  that  the  antenna  is  almost  immune 
to  lightning  damage;  another  is  that  it  vjrtual- 


S^/fl"  POST  ION  OF  ELEMENT  mmST 
Sf   TO  TTHf  TO*" 


ay 
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Fig.  I.  Side-view  diagram  of  iht*  iiipole  masi 
and  eieinenis* 


AROUND  BRMD 


COAX  FTED  HARMCSi^ 


TERMINALS 


—J 


Fig.  2^  Feediine  attachments  to  the  elements. 


\y  eliminates  the  static  buitd-up  problems 
common  to  other  antennas. 

Unlike  many  "dc-grounded**  antennas, 
this  one  ensures  that  both  the  center  conduc- 
ter  and  the  shield  are  at  true  dc  ground  poten- 
tial  tor  each  radiating  element.  Other  anten- 
nas that  may  show  a  dc  ground  with  an 
ohmmeter  may  use  phasing  coils  or  other 
matching  devices  between  radiating  sections. 
Inductance  is  introduced  and  the  static-reduc- 
ing effectiveness  is  diminished.  Gamma-fed 
elements  are  at  ground,  but  the  center  con- 
ductor is  not. 

EaLh  element  in  this  array  is  uniquely 
designed  to  be  50  Ohms  ai  the  operating 
frequency.  This  makes  it  easier  to  modify 
the  array  to  a  one-,  two-,  four-,  or  eight-ele- 
ment configuration.  I  selected  the  four-ele- 
ment one  because  ii  gives  considerable  gain 
while  still  exerting  good  vertical  beamwidth 
for  use  in  hilly  areas.  Higher-gain  antennas 
can  actually  perform  more  p<H>rly  for  mo* 
biles  and  portables  at  close  range  in  some 
instances.  Gain  for  the  4-bay  array  is  ap* 
projtimaiety  6  dBd  omnidirectional  or  9  dBd 
for  unidirectionai  radiation  patterns.  Ver- 
tical beamwidth  is  15**  for  the  half-pt)wer 
points.  Power  levels  of  up  to  250  Watts  can  be 


used  depending  on  the  style  of  phasing  har> 

ness  used, 

C  oust  rui't  ion 

Construction  of  the  antenna  elements  is 
much  easier  if  you  have  access  to  a  machine 
shop,  and  the  necessary  materials  can  usually 
be  purchased  there.  A  3/8"  and  5/8"  solid 
aluminum  rod  was  used  for  the  radiating  ma- 
lerial  and  a  1"  x  1/4"  solid  aluminum  flat  bar 
stock  was  used  for  the  element  support  arm. 
Heavy  duty  materials  not  only  provide 
strength,  but  insures  that  the  aluminum  parts 
will  not  warp  from  the  heat  when  they  are 
HcHarced  together.  The  assembly  was  weld- 
ed to  eliminate  noise  generation  from  loose 
parts.  Alloy  aluminum  (6061 -T6)  was  select- 
ed because  it  machines  well  Prior  to  weld- 
ing, all  parts  should  be  completely  cleaned 
with  steel  wool  soap  pads  and  water.  Be  sure 
to  advise  the  person  who  is  doing  the  welding 
what  the  alloy  is. 

Attachment  pi>ints  for  the  feed  harness  arc 
made  by  drilling  and  tapping  holes  to  accept 
6-32  machine  screws. The  use  of  stainless 
steel  screws  and  lock  washers  is  definitely 
recommended. 

The  element  support  arm  should  be  drilled 
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Fig.  3.  Diagram  of  an  element. 
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to  Eccept  an  appropriate  U-boll  ami  associat- 
ed UK>thed  bracket  so  that  spacing  is  main- 
tained (see  Figure  I),  This  can  be  a  little 
tricky  because  various  diameter  masts  and 
U-bi>lts  will  change  (he  spacing.  Do  not  com- 
plete this  step  untiJ  the  element  is  welded 
together.  It  is  not  known  how  critical  ihi^ 
dimension  is. 

For  the  easiest  element  fabrication,  the 
5/8"  section  should  be  drilled  in  one  end  to 
accept  the  3/8"  material.  The  fit  should  be 
snug  and  the  hole  shuu  Id  be  about  5/ 1 6"^  deep. 
This  allows  the  5/8"  piece  to  slip  into  the 
open  part  of  the  element. 

The  builder  has  some  options  on  the  style  of 
phasing  harness  to  use.  The  original  antenna 
utiliy:cd  a  4-way  power  splitter  which  was  put 
together  using  test  equipment  not  normally 
available  to  most  hams.  Construction  is  not 
included  in  thisanicle,  KLM  offers  a  similar 
unit  which  should  work  as  well.  A  phasing 
harness  can  also  be  made  with  odd  quarter 
wavelengths  of  75-Ohm  coax.  This  method  is 
described  in  the  ARRL  Handbook,  and  in 
others  as  well.  Remember  that  all  elements 
must  be  equal  lengths  of  50-Ohm  cable  if  a 
4  A  ay  power  divider  is  used*  Excess  cable 
can  be  attached  to  the  mast.  The  divider  is 
best  positioned  at  the  middle  of  the  array  to 
minimize  cable  lengths.  U  is  best  to  use  an 
RG-S  ''flotxJed -braid*'  to  help  keep  water 
from  migrating  up  the  shield.  A  flooding 
compound  is  put  in  the  braid  by  the  manufac- 
turer to  accomplish  this.  In  any  case,  the  ends 
of  the  cable  must  be  weatherprt>ofed,  par- 


ticularly where  they  attach  to  the  elements. 

Crimp-on  ring  terminals  should  be  used  to 
attach  feed- line  to  each  element.  Prepare  the 
end  of  the  cable  in  the  same  fashion  you 
would  to  attach  a  PL- 2 59  connector.  Use  a 
piece  of  14-guage  copper  w  ire  to  encircle  the 
braid,  and  solder  it  all  the  way  around  the 
coax  braid.  Install  a  ring  terminal  to  the  end 
of  the  wire  and  put  another  terminal  on  the 
center  conductcr.  Solder  all  terminals  and 
pi>sition  them  so  as  to  put  the  least  amount  of 
strain  on  the  assembly.  Weatherproof  with 
^w«/ grade  black  vinyl  electrical  tape  such  as 
the  Scotch  33  Plus.  Stretch  the  tape  slightly 
while  applying,  making  sure  to  release  all  the 
tension  during  the  last  four  or  five  windings 
down  the  cable.  Additional  heat-shrink  tub- 
ings would  not  hurt,  either.  If  you  choose  lo 
use  nylon  cable  ties  to  attach  the  feed  lines  to 
the  mast,  make  sure  that  they  are  rated  for 
outdoor  use.  Otherwise,  use  black  vinyl  tape 
over  the  etch  tie  so  that  it  will  not  deteriorate 
from  ultraviolet  light. 

The  array  should  be  mounted  on  a  mast, 
this  then  becomes  pan  of  the  antenna.  Mast- 
ing must  extend  atxwe  and  below  the  top  and 
bottom  parts  of  the  elements  by  at  least  a  few 
inches,  at  least  six  inches  on  the  top  if  the 
antenna  is  to  be  top-mounted.  1  suggest  galva- 
nized pipe  for  top- mounting.  If  the  antenna  is 
mounted  on  the  side  of  a  tower,  a  piece  of 
electrical  conduit  can  be  used  and  bent  with 
offsets  at  each  end  to  allow  for  top  atid  bottom 
attachment  to  the  tower  leg.  Spacing  between 
mast  and  tower  is  1/4  wavelength. 


Spacing  between  the  elements  is  23"  cen- 
ter-to-center. When  attaching  the  element  to 
the  mast,  the  mast  should  be  on  the  same  side 
of  the  support  arm  as  the  element  rod  materi- 
al. Make  sure  that  all  the  elements  have  the 
5/8"  diameter  part  at  the  top.  In  tower  side- 
mounting*  the  elements  align  one  over  the 
other »  and  face  away  from  the  tower.  Top- 
mounted  installations  for  ontnidircctional 
coverage  should  have  the  elements  arranged 
around  the  mast  in  90'^  increments.  1  don^t 
recommend  th  i  s  con  fig  u  ration . 

Comments 

Vswr  across  the  band  should  be  K5:t  or 
less.  The  bandwidth  is  at  least  20  MHz  wide* 

In  constructing  the  elements  you  should  use 
the  exact  dimensions  .shown  in  Figure  3, 
since  any  deviation  may  produce  an  unde- 
sired  effect.  Most  of  the  engineering  in  this 
project  was  trial  and  error  rather  than  design. 

The  prototype  was  placed  in  service  in  the 
summer  of  1986  and  has  performed  beyond 
expectations,  and  the  winter  weather  condi- 
tions at  the  site  are  harsh,  often  with  seventy 
mile/hr  winds  and  snowdrifts  of  up  to  15  feet. 
Still,  I  expect  several  mamtenance-free  years 
out  of  it. 

Thanks  go  to  the  following  people  who 
provided  construction  assistance:  Phil  Hillcr 
WA2EQX  for  masting  and  installation;  Jon 
Henning  WA2BTW  for  the  power  divider 
and  for  pn^viding  test  results;  and  Dan  Wood 
and  Dave  Nelson  for  prepping  and  welding 
the  antenna.  ■ 
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The  HF  Half-Sloper 

Here's  an  inexpensive,  compact  and 
easy  to  build  antenna  ttiat's  great  for  DX 


Here's  an  amennaiiiat  will  cover  160,  80« 
and  40  meters.  It\s  inexpensive,  easy  to 
construct,  and  will  fit  on  a  small  city  lot.  It's 
also  great  for  DX.  it's  called  a  Half-Sloper. 

The  Half-Sloper  (or  quaner-wave  sloper) 
has  a  tow  angle  of  rad  iaiion  and  exhibits  some 
directivity  in  the  direction  of  the  slope.  The 
antenna's  polarization  is  verticaL  By  using 
the  loaded  coils  Jl' scribed  below,  a  3 -band 
sloper  can  be  constructed  to  fit  into  less  than 
60  feel  of  yard  s^pace. 

The  3 -band  sloper  described  was  built  by  my 
fellow  club  member,  Joe  Gabor  WA8WEQ. 
Joe  is  retired  and  has  built  a  dozen  or  so  of 
these  antennas  for  members  of  the 
Steubenville-Weirton  Amateur  Radio  Club. 
(Don't  you  wish  you  had  him  in  your  club!) 


MattM 

The  antenna  is  constructed  of  #14  stranded, 
insulated  wire.  The  loading  coils  arc  made 
with  ^1 6 enameled  magnet  wire  on  1  1  /2-inch 
I.D.  diameter,  schedule  40  plastic  pipe. 
Scrap  pieces  of  l/4-inch-thick  acrylic  are 
used  for  the  insulators  inside  the  coils.  You 
can  buy  these  items  in  most  hardware  or 
elect  r ical  -supply  s  lores. 

Building  the  Haif-Sloper 

First,  make  the  loading  coils  by  winding 
the  ^16  stranded,  insulated  magnet  wire. 
Next,  fasten  the  end  of  the  antenna  wire  com- 
ing from  the  tower  to  one  end  of  a  piece  of 
acrylic  that  has  been  cut  to  fit  inside  the  80- 
meter  coil.  Take  the  other  end  of  this  piece  of 
acrylic  and  put  it  through  the  coil;  then  fasten 


it  to  the  beginning  end  of  the  13-foot  1 1 -inch 
length  of  antenna.  Solder  jumper  wires  from 
each  end  of  the  coil  to  the  antenna  (Figure  1). 

Now,  fasten  13-fix>t.  11 -inch  piece  of  an- 
tenna to  the  ne.xt  coil  (the  160- meter  coil)  in 
the  same  way,  and  ihen  fasten  last  length  of 
antenna  to  the  other  end  of  the  160-meter 
coil.  Make  this  last  piece  of  antenna  a  few  feet 
longer  than  the  6-foot,  5-inch  length  needed 
so  you  have  wire  to  play  with  when  you're 
adjusting  the  antenna.  Solder  jumpers  to  the 
coil  ends  as  before, 

A  piece  of  scrap  aluminum  or  other  metal 
can  be  used  to  fabricate  a  clamp  that  can  be 
fastened  to  the  tower  kg  to  hold  the  antenna 
and  the  SO-239  to  which  the  RG-58  feedline 
is  attached-  There  will  be  a  jumper  from  the 
center  of  the  SO-239  to  the  antenna,  of 
course. 

Operation 

Having  a  sloper  makes  for  some  lively  dis- 
cussions on  the  ham  bands.  Some  swear  by 
them;  others  wouldn't  own  one.  But  it's  a 
great  antenna  to  experiment  with. 

My  sloper  angles  down  from  a  30- foot  tow- 
er (Figure  2)  on  which  are  mounted  a  4-ele- 
awnt  tribander  and  an  1 1  -element,  two-meter 
beam.  I  also  have  a  160-meter  dipole  that  is 
only  35  feet  at  the  apex. 

While  writing  this  article*  I  disconnected 
the  sloper  from  the  antenna  tuner  and  con 
necied  it  directly  to  my  Yaesu  757  lo  check 
the  swr.  I  got  1.3  on  1925  kHz,  1 .5  on  3860 
kHz,  and  1 . 1  on  7  ISO  kHz,  The  swr  changed 
rather  rapidly  as  1  changed  frequency  on  160 
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Figure  L  Diagram  of  the  haifdoper  showing  detaih  of  (he  assembly  and  coils. 


Photo,  Joe  Plesidt  holding  a  finished  loading 
caii. 

and  80  meters,  but  remained  almost  flat  over 
the  entire  40-meter  band.  I  felt  these  results 
were  to  be  expected  with  this  length  antenna. 
Received  signals,  especially  in  the  direction 
of  the  slope,  the  favored  direction,  were  as 
good  as  and  often  better  than  they  were  with 
my  dipole. 

All  installations  are  different.  Your  results 
could  be  totally  different  from  mine.  Vnria- 
ijons  in  height,  grounding,  and  surrounding 
objects  certainly  affect  antenna  performance. 
But  try  it¥  Experimenting  with  antennas  is 
part  of  the  funlB 
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Figure  2.  Half  doper  in  position  on  tawen 
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Hf  Equipment  Regular  SAlE 

JC'761  HF  )tcvr/SW  rcvr/ps/AT 2499,00  2149 

SP-20  Exl  speaker  w/audio  fitter  ..    149.00  134" 

Ft- 101  250  Hz  CW filter.... 69,95 

FblO?  6  kHz  AM  filter... 56.00 


Cf'V  Computer  interface  adapter 
EI-310  Voice  synthe^tier „ 


IC-751A  9  band  xcvf/l  30  MH;  rcvr 
PS- 35  Inlernal  power  supply  ,.„,„ 
Fl-32  500  Hi  CW  filler  (1st  IF)  „, ,, 

FL-63  250  H?  CW  filter  (1  St  if) 

FL-52A  500  Hz  CW  filter  [Znd  IF)... 
F^53A  250  H^CW  filter  {2nd  IF)... 

Fl-33  AM  lifter........ ..„,., 

Fl-70  2  8  kHz  wide  SSB  tiltef 

RC-10  Exterrtal  frequency  cont^o^'^^ 

lC-745  9-band  icvf  ii/J-30  MHi  rcvr 

PS- 35  Infernal  power  supply ,„ 

EX-241  Markef  umt„,,. 

tA'iit  fivi  un3t,.„.,.,,.,4».n,,i. 

EX-243  Electronic  keyer  unit , 

FL-45  500  Hz  CW  filter  (1st  IF) 

FL-54  270  Hz  CW  fiitef  (1st  IF) 

FbSZA  500  Hz  CW  filter  (2rKf  IF) 
FU53A  250  Hz  CW  ftfter  {2nd  iF) 
FL-44A  S$BftHer(2iidlF),... 


1649.00 

199.00 

66,50 

54  50 

108.00 

10800 

35.25 

52  00 

39,25 

104900 

199,00 

22,50 

4400 

56.00 

66  50 

53.00 

108.00 

108.00 

17800 


13$9 
179" 


99*^ 


899" 

179*^ 


159" 


iC'735  HF  Uanscelvef/SW  rcvr/mic 
PS- 55  External  power  supply* . ..... 

AT*  150  Autcmatic  antenna  tuner  ^,. 

FL-32  500  Hz  CW  niter. 

EX-243  EleGtronic  keyer  unit....*.. 
UT-30  Tone  encoder . . 


V'«VV««'««"l 


999,00  799" 
199.00  179" 
445.00  349" 

66,50 

56,00 

17.50 


Other  Acceisories 

IC'2KL  160  I5m  sotid  state  amp  w/ps 

PS~  15  20A  external  power  supply 

PS-30  Systems  p/s  w/cord,  6pjn  plug 
MB  IVIobiie  mount.  735/745/751A.... 

SP-3  Externa]  speaker 

SP'7  Small  external  speaker 

CR-64  High  stall,  ref.  xtal  (745/751) 

PP-1  Speaker/ patcfi 

SH-G  Oiesk  micro phorte  ... 
%U-i  Desk  mic  -  two  cMb%,  Scan 
SM-10  Compressor/graph  EQ,  fi  pin  nifc 
AT-100  lOOW  8'band  auto,  antenna  luner 
AT  500  500W  9  band  auto,  antenna  tuner 
AH-2  8-band  turter  w/mount  &  wfiip 
AH-2A  Antenna  tuner  system,  only . , . . 


>''•■■'«  4-  #«'#»  « 


'  *  ■*   w  ** 


Regular 

1999,00 

169  00 

299.00 

24,50 

61.00 

49.00 

6300 

159.25 

4495 

78.50 

136.25 

445.00 

559.00 

625.00 

495  00 


SALE 
1699 
154« 
269" 


149" 


124« 
389" 

549" 
429^^ 


ICOM 


Oth^r  Accessories  -  continued:   Regular  SALE 
GC-5  World  ctock ...,-,...     91.95   89" 

iHf/UHF  bise  mti/ti-modes  Regular  SALE 

JC^271A'  2SW  2  meters  ...  CUJSEOUT  859.00  699" 

AG-20*  Internal  preamplrfier .,,....     64  00 
IC-271H  lOOW  2m  FM/SSB/CW 1099  00  969" 

AG'2S  Mast  mounted  preamplifier...     95.00 
IC-275A  25W  2m  FM/SSB/CW  w/ps  1199.00  1049 

IC275H  lOOW  2m  FM/SSB/CW 138900  1229 

IW75A  25W  440  FM/SS8/CW  w/ps  1399.00  1249 


IC-471A*  25W430  450.„.CLOSE0UT  979.00  769" 
AG-l*  Mast  mounted  preamplifier .. .     99  50 

IC-471H'  75W  430  450  ...  CLOSEOyT  1399.00  999" 
A6-3S'  Mast  mounted  pfeamplifief     95.00 


Preamp  SS^s  witfi  271A/471A/471H  Purchase 


Accessories  common  to  271  A/ M  snd471A/H 


PS-2S  Internal  power  supply  for  (A)... 
PS- 35  (nlernal  power  supply  for  (H),.. 

S1i-6  Desk  microphone..,,. 

EX'310  Voice  synthesizer,.**^. ... 

TS'32  CommSpec  encode/decoder 

UT45  Encoder/decoder  interlace,.* 
UT-15S  UT15S  w/TS-32  installed 


115.00104" 
199.00  179" 

44.95 

46.00 

59.95 

14.00 

92.00 


VHF/UHF  mobih  muhi-modes  Regular  SALE 
IC-290H  25W  2m  SSB/FM  CLOSEOUT  639,00  569" 
iC-490A  low  430-440 CLOSEOUT  699.00  499" 


VHF/VHF/7.2  GHz  FM 

tClJk  Compact 2SW 2m FM w/TTP mic 
IC-27W  Compact 4SW  2m  FMw/nPmic 
IC-37A  Compact  25W  220  FM,  TJP  mic 
fC-47A  Compact  25W  440  FM,  HP  mic 

PS-45  Compact  8A  power  supply . . . 

UM6/EX-388  Voice  symhesizer ... 

SP-10  Slim-IJne  ejifernal  speaker ... 

IC-28A  25W  2m  FM.  HP  mic 

IC'28H  45W  2m  FM.  HP  mic -„,„.-, 

IC'38A  25W  220  FM,  TTP  mic... 

iC48A  25W  440-450  FM.  HP  mc.. 

H M - 14  TIP  mtcroptione , 

l^T-28  Digital  code  squelch 

UT-29  Tone  sqyelch  decoder 

HIIA  IG  Speaker/microphone ....... 

IC-900  Transceiver  controller 

UT-29A  2m  25Wynit.... 

IC-320OA  25W  2m/440  FM  w/TTP..,. 

UT-23  Voice  synthesizer.... 

AH-32  2r7i/44Q  Dual  Band  antenna... 

AHB-32  Truok-lip  mount ... 

Larsen  PO-K  Roof  mount , 

Larsen  PO-TLM  Trunk-lip  mount 

La^rsen  PO-Mll  Magnetic  mount.... 
RP-3010  440  MHz,  lOW  FM.  ital  conL 
iC-1200A  low  U  GHz  FM  Mobile.... 
IC-127IA  low  1.2  GHz  SSB/CW  Base 

AG- 1200  Mast  mounted  preamplifier 

PS-25  Internal  power  supply  ....... 

EX-310  Voice  synthesizer........... 

TV-1200  ATV  interface  unit......... 

UT45S  CTCSS  en  coder/ decoder ... 
RP4210  l.2GHz.lOWfM.99Gh  synth 


Regular  SALE 
429  00  369" 
459  00  399" 
499.00439" 

549.00  479" 
139.00  129" 

34.99 

35  99 

459"00  399" 
489.00  429" 
4B9  00  429" 
489  00  429" 

55.50 

37.50 

43.00 

34.00 

589.00  529" 
295.00  269" 


1    -P    1-  ¥    ¥ 


■     km     k    q    a    ■ 


599.00 

34,99 

37.00 

34.00 

20.00 

20.  IS 

1963 

1229  00 

699.00 

1229.00 

105.00 

IIS.OO 

46.00 

129.00 

92,00 

1479  00 


529" 


1089 
S29'^ 
1069 

104" 

119" 
1289 


yzs4' 


Hand-heids  Regular 

IC-2A  2-meters.., 279  00 

1C-2AT  with  TTP, 299.00 

IC-3AT  220  MHz,  HP  339,00 
IC-4AT  440  MHz,  TTP  339,00 

IC'02AT  2-meters 365,00 

IC'02AT/High  Power  399,00 

IC-03AT  for  220  MHz  449,00 

IC-04AT  for  440  MHz  449.00 


SALE 

249" 

259" 
299«i 

299" 

299" 

339" 
399« 

389" 


fCu2A  2-meters 299.00  269" 

IC'U2AT  wftfinP™.  329  00  289" 
IC-U4AT  440MHZ.TTP  369,00  329" 
AccessorifS  for  micros  -  CALL  S 

IC-12AT  IW 1  JGHz  FM  HT/t>3tt/cgf/TIP  459.00  399" 
A-2  5W  PEP  sy nth.  aircraft  HT  .......   499  00  449" 

Accessories  for  ail  except  micros  Regular 

BP^7  425mah/13.2V  Nicad  Pait  -  use  BC-35  74,25 
SP'8  SOOmah/8  4V  Nicad  Pak  ^  use  &C-35...  74.25 
6C-3S  Orop  in  desk  charter  lor  all  t^atleries  74,50 
BC'ieU  Wall  charger  for  BP7/BRB.. -.-.....,   20.25 

LC-11  Vinyl  case  for  DIx  using  BP  3 20  50 

LC44  Vinyl  case  for  Dlx  using  BP' 7/8 20.50 

LC-02AT  Leather  case  tor  DIk  models  w/BP-7/8   54.50 

Accessories  for  fC  and  iC-O  series         Regular 

BP  2  425mah/7.2V  Nticad  Pak  -  use  BC35  ...  47.00 

BP-3  Extra  Std.  250  mah/8.4VNicad  Pak,. »  37.50 

BP-4  Alkaline  battery  case -..>-., 15.25 

BP-5  425m3h/i0.8V  Nicad  Pak  -  use  BC35  58.50 

CA-5  5/8- wave  telescoping  2m  antenna  ..,,,  18.95 

FA-2  Extra  2m  flexible  antenna..... 1150 

CP-1  Cig.  fighter  plug/cord  tor  BP3  or  DIx  ...  13.00 

CP-10  Battery  separation  cable  w/clip 22.50 

DC-1  DC  operation  pak  for  standard  models  23.25 

MB46D  Mobile  mtg.  bkt  for  all  HTs.. -......,  24.50 

LC-ZAT  Leather  case  tor  standard  models .,..  54,50 

RB-1  Vinyl  waterproof  radio  bag  , , 34,95 

HH-SS  Handheld  shoulder  strap  -.— ^***,**  ISJS 

Hli-9  Speaker  m^crophone  ......,,.,„.«—  47.00 

HS-IO  Boom  microphone/headset 23,25 

HS-IOSA  Vox  unit  (or  HS^IO  &  Deluxe  only  23.25 

HSvlOSB  PH  unft  tor  HSIO 23.25 

ML4  2m  2.3w  in/ lOw  out  amplifier  ...  SALE  99.95 

SS'32M  Commspec  32tone  encoder 2995 

Receivers  Regutaf  SALE 

R-71A  lOO  kHz  30  MHz.  117V  AC 1949.00  799" 

RC-11  Infrared  remote  controflei.,,     67.25 

FL-32  500  Hz  CW  filter,,.,..,,,,,., 

Fi-63  250  Hz  CW  filter  {1st  IF] 

FL-44A  SSB  filter  (2nd  [F) ,,.. 

EX-257  FM  unit 

EX-310  Voice  synthesizer 

CR-&4  High  stability  oscillator  xtal 

SP-J  External  speaker 

CK-70  (EX-299J  12V  DC  option..,.. 

IIB-12  Mobile  mount., 

R-7000  25  MHz -2  GHz  rcvr .,  SPECIAL  1099.00  899" 

l?C-12  fnfrared  remote  controller ....     67,25 

EX-310  Vcfce  synthesizer 46.00 

TV-R7D00  ATV  unit 131.95  U9" 

AH'7000  Radiahng  antenna..,..,...     89.95      (3) 


66.50 
54.50 

17B'00159" 
42.50 
46.00 
63.00 
61.00 
12.25 
24.50 


HOURS  •  Mon.  thru  Fri.  9-5:30;  Sat  9-3 

Milwaukee  WATS  hue:  1  800  558-0411  answered 
evenings  until  8:00  pm  Monday  thru  Thursday. 
WATS  Ones  are  for  Quotes  &  Ordering  only, 
use  Regular  line  *or  other  Into  &  Sen^ice  dept 


All  Pricts  in  this  Itst  are  subject  to  chanfe  without  notice. 


Order  Toll  Free:  1-800-558-0411 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


mrMm[MnvuMm^uiuu\ 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


Inc. 


AES  BRANCH  STORES 


WICKLIFFE  Ohio  44092 

28940  Euclid  Avenue 

Phone (216)  585-7388 

Ohm  WATS  1-800  362-0290 

Oufsidfi  1   rtfiA  111    icnA 


ORLANDO.  Fla.  32803 

621  Commonwealth  Ave. 

Phone (305) 894  3238 

Fla.WATS  i-800  432-9424 

Oulsrde  1   onA  ii-»   irti"! 


CLEARWATIR,  Fla,  34625    LAS  VEGAS,  Nev.  89106 


1898  Drew  Street 

Phone  (813J  461-4267 

No  In- State  WATS 


Zr  1-800-321  3594   SV  1-800-327  1917       No  Nationwide  WATS 


1072  N.  Rancho  Drive 

Phone (702) 647  3114 

No  In-State  WATS 

2!H*  1  800-634-6227 


Associate  Store 

CHICAGO.  Illiiiois  60630 

ERICKSON  COMMUNICATIONS 

5456  N,  Milwaukee  Avenue 

Phone  (312J  631-5181 

IS  mln.  from  O'Hare! 


I 


SWR./PWR.  CROSS  NEEDLE  METERS 

COVERING  1.8  MHz— 2.5  GHz 


\ 


ii4J 


Sfif* 


r^t 


»  a    i 


AVul 


%t..'    /\  o- 


X 


lii 


1V 


li 


■■■«■■» 


ivapflrsMi^ 


I'^^^i'-Vj 


One  look  says  it  all. 


DAIWA 


DAIWA 

Electronics  Corporation 

1908A  Del  Amo  Blvd.,  Torrance,  CA  90501 
(213)  212-6057  •  (213)  212-6058 


Speclflcatiofts  subiect  to cliartge  wtftioul  notlir'^     Alt  mqitfels  afid  tviws fiot  Feprss«fii«d 


CIRCLE  246  ON  flEAOEM  SCfiVlCe  CAtD 


£QE  VIRGINIA 
14803  Buiid  America  Or^ve   BIdg   B 
Waodtjridg^  Virginia  22191 
InformaUon  (7031643-1063 
S^JVfCe  Oeoartmem  i703J  494-8?50 

Store  Hovrs 

M-Th  Ipi  m  — ftp  m 
F  10  a  m  — fl  p  m 
Sat   ID  a  m  —A  pm 

Omef  Hours  MF  9  a  m    ?  p  m 
Sal  iQ  a  m  '4  pm 

EGE  NEW  ENGLAND 

a  Stiies  Road 

Sstem   New  Hampshire  03079 

Hew  Hampshire  Orders/ 

tntomtation  &  Service  i503j  898*3750 

WlWSal   10  3  m  -4  pm 
TtiF    1?  rtDon— a  p  m 
'DnSer  And  we  li  trcdiT  yOM  II  lo*  ine  ca^- 


Buyer's  Guide 

Catalog  Available 

-Send  $1 


Summon  Some 
Aluminum  Conundrums 


miSTRiBUTQR 


Oar  associaie  si  we 

D^is  &  Jackson  aoao.  P  0  Bok  293 

Lacontie  Louis  lana  7D44S 

Inlnrmsimn  &  Service.  i5Q4j  8a2-&355 


VtSA 


^^^■^  ^^^ 

* 

muovii 

1 

■          ^"^^ 

ICOM 


KENWOOD 


Micro  2AT 

Mini  ?M1  Hanat>eld 
Now. in, Stock 


.  f  * 


TCTStA 

HF  Jra<^c«iivef_  wUTt 
ij  antral'  Coverage  i^^$iv«rr 


New  TH^iOSAT 

2rTr  5' Watt  Han^hpiq 


ij*  * 


.'  • 


/. 


^■■•\ .  1 


N  EW 
IC  12AT 

for  1  3^GH^ 


iC  3200 


iiii^  •      !?   £ 


M- 


TS  94&S 


^-g^  b^f>e 


TH^2t5AT 


i* 


J^tmm:  fio  personst  checks  ozctQim 

^t^amn  ftojuefs  if^  m  sent  ier 

hsii(iiiii§  ief  ms  cfmiii  win  b6  i$$iifcr 

suppOfis  if^e  ttrAf^istaclufers'  warrAn^ 
nes   to  gfiJ  di  copy  ol  a  \fiisnsniY  pfmt 
to  pij:cfias6,  ^all  ctistOfn&f  ssfvico  st 
m643'  rogj  ;inc  H  wtH  D&  farntsfieii 

it  t\0  EO^f 

dealer  lnqatr»es  irwited 

Hard  to  get 

through  on  our 

800  number? 

Cat}  netota  !0  4J  .'.ti  cr  after  h  p  m  , 

or  cat!  Of}B  Gl  ouf  rsgufar  wmf)Br^ 

it  you  pBy  iOf  we  cbII  and  amur, 

ws'ii  cr&mf  vQur  order  wm  S\ 


BEARCAT 

flO0lLT4v  t 

1T5XL  16  cn  w*m  urcrati 
SOXLlO'Ch  ftdftOhaifl 

UNIDEN 

fla<Jsf  OercctDrs 

SONY 


319  00 

12Q00 

1f9  55 


Cal 
C5l 


?OiOSWLfteCitvef 


?19  95 
319  95 

PANASONIC  SWL  CAii 

COBRA  CBs  t^AJ3AF  {)nKT(WS 

MIDLAND  CBs  CALL 

WHISTLER    ^kwm    nHfCTDflS 


eg 

If^    * 

l^g   inc. 

^        m^  -^  %IP 


JOG 


iC  745 

■  HF-  IranscSty&r'Wjtb    : 
r^'-eMftrai  Covefi^cie  Receiver. 


IC  02AT/04AT 

■.Harn1.lTeJGfW2ni/44Q  MHz 


n  7000 


HARDWARE 

M^frofvci  intertac^  M 
HjT^rromci  UtU  mterlaci 

tiewMitriJlogAflT-1 

SOfrWAf?E 

Kanlronjcs  Hamfext 
Wic^^a  CM  ^Cfp*e  Ala^t 

Kantronics  Hamsoft 

Vic -20  Apate  AJaft  Tt-'ihi 


PACKET 


\^  w 


.lit! 


TS  430S 

Genera'  C'^ve't^^e  H^tiaivt: 
^■]>V\f' LOW  "  " '" 


i  ii 


^O  ..   ^ 


ege. 


?79ga 


C^IJ 


c^ 


TBIPP  UTE 


yoi/r  Factory 

Authorized 

Service  Center 

for  tcom,  Yaesu, 

Kenwoo\ 


ASTRON  POWER  SUPPLIES 


Kan  Ironies  Hamsoit/Amtor 


i-j- 


Kantronlcs  Amtomofl 

Microli>9  Air  Disk 

CarifirtijK 


Its  95 

39  as 

^5  55 


I 


ns?A 
nstzA 

RS20A 
HS35A 
ItSSCA 


49  96 
69  95 
B9  9i 


fl535M 
V52DM 
tfS35*l 
R55CUI 


104  9i 
149  95 
1^4  9& 


DC  POWER  SUPPLIES 
1Q-40A    Pmn^im    regu^ar^     Quipul 
vonagf:  a!  95V41  ot  ni^-lchail  value  t liter it^ 
icj  low  nDi^f  ouftifaliori  curreni  limiimg 


r/?/s  /s  a  part/3/  list— 

IF  YOU  OOWTSEE 
IVHAT  YOU  WAHT.  . .  CALL 


EXT  ENDED 

SERVICE 

AGREEiyiEmS 

AVAtLABLE 


r^iGCa     ;e 


■X>^ 


Nevrf  TS  440 


TE  SYSTEMS 

F  AMPLIFIERS 

WiTti  recewe 
I  a  As  FET  Preamptifier 

For  superior  weak  Signal 

reception  with  improvect 

strong  signal 

intermod  reiecii0ii. 


Mji 


!^iDG?fn4moiClWirM60<Hf1  30$CK3 

l4^^2mAnip30WirMfi0ouf  369  00 

4410G  44{l  Amu  tOW  m- 100  5Uf  305  00 

44 1 20  a  40  Amp  3QW I  n- 1 0Q  m  309 ,  00 


For  Orders  and  Quotes  Call  Toll  Free:  800-3364799 

In  New  England  (except  NH}  Call  800-237004  7  In  Virginia  Call  800-5  72-4201 


ALR-22T  Tiny  2m  mobile 

On  Special: 
ALR<2Q6T  2m  moMe 


NEW 

,  FT  757GX  Mark  11 

;"  .HF  iFansceiv^r  with 
G^neralXoverage  Receiver 


MKDK 


FT209RH 


NEW  FT  72rR 

?MMQ  MH?"  DiiaiBard'HT 


NEWrf^f73 

i^-  Hm\  His  tor  ^m:/-.440  MHr 


NEW  FTTeZGX 

All  Mode  tra-nscelver 
'  vi/ft'h  CAT'Sy^teiTi 


FRG  88O0 
Geet        average  Receiver 
Airmode  150KW2  30MH?" 


FM240  2m.  25'Watl 


iRiir 

TEM-TEC 


PARAGON  HF  Transceiver 
&  General  Coverage  Receiver 


FRG  9600 

SGanfmng  Receive f 


ASK  FOR 
QUOTES  ON 

RADIO/ 
ACCESSORY 

PACKAGES 


RX-325  Short  Wave  Receiver 

Mobile  HF  Antennas 

Call  tor  Ten-Tec  Prfces 


ANTENNAS  &  TOWERS 

0 

Unarco-Rohn 


CUSHCRAFT 

A3  3'e"emEm  10  152l3fn  21795 

A4  A^timeM  ^0- 15- 20m  29?  55 

H3lt^t5.20niVeniCai            .  2U% 

?!5WB  SSSr FM  2ni  Boorm  82  95 

Af^K  -  2S  2m  Ringa  ^aftgtf  3 5  SO 

1  C^4CD  4^eianciif  tDm  ^  1 1  36 

t S-4CCI 4«l0!i»ftt  1 5in  1 25  95 

»0  ?CD  2-eltnw«  40m  Me  t5 
Qiriir  CushCfih  moetls  avat^aCtfe     CALL 

KLM 

KT  3  ^  A  4  ^  eiemfi  n1  1 D  -  \  h-  ?0m  Cj!  11 

KTa4XA  6-fllfimen[  1 CJ- 1  &^  20fn  Call 

^(Ti-nx  I1-alejnert?m  Cali 

2(n'l6L6X  i6'e^em«m  2m  C^ll 

4a?mBK  5D«ie  *40  UHi  Cill 

^i&ergUss  rr^si  5'  CaU 

MOSLEY 

CL  33  3-«t^«wii  T  riEiand  Qeani  Cifl 

T  A'33  3-eteiwnr  1 0-  H  Jijm  Call 

Pro  S?  r-demeri  1 0  t S-Z &m  Call 

PtoS?lD'iM5-17'20ni  Cali 

P'o6710-1M5-i7-2O'4Om  Call 

HUSTLER 

trBfv  m-Sdm^ferticaiwilh3Qrn  13B35 

h  BTV  TO  SOm  Virrr»UI  1 00  95 

4  6TV  tCMCN  ver!«4i  8^  95 

(^mMO  440  MttF  Ba»  venioi  99  95 

0?  144  j-mertf  Base  VeriPCif  its  95 

i^  T  44 B  ?m  8as«  Vefi*ui  Bf  $5 

BW  1  Bufmief  Mount  14  95 

MOBILE  RESDNATORS  SUnaaro  Sypcr 

TO  and*  5  meter            t195  17  95 

20  meters                    tS  50  ^1  fi5 

10  3nd4DmPtPK           T7.95  25,95 

75  meters                   19,95  36  95 

HY-GAIN  ANTENNAS 

3S1S IH70M  Jm  10  I5^30m  CAiL 

393S  f  H50M  5-€if  10  J5'?0m  CW.L 

. , , .  j-etonePT  2 ■  'nder  B«nf  CAl  L 

?0«S  8-£*Baien»  2  m«ir  Sem  CALL 

-  S  T 4  eitfntfit  ?■  m««r  BeaiTi  CAL I 

ri%8§SeamBalun  CALL 

y2S2-merefVtTt(caf  Call 

V4S440MHiVer1ical  CALL 

MORE  ANTENNAS 

AVANn  Hy  151  3G  2m  Or-glass  32.50 

LARSENLlVl-1^Cl5^8MagMQijnt  39  95 

BlJTlEftNUT  HF6V  tO-fiOm  Verl  t1§.95 

euTTERMliT  HF40 ?ile Bea^  i&9  95 

0UneRHUT?MCV5?m  42  75 

VOCOW  S«fB-wsve  ?fn  KiinJheM  1 5  m 

ANTENNAS  FOR  OSCAR 

Cu&UCJ^^fl  4t6TB  Tttiit  5t  95 

CuSftcrsFl  At44igT  Wms  51  30 

Cu  stMrralt  A 1 44  201  JO-fiifi  76  95 

Cus^craft  AOPI  Packiflt  149  95 

KLM?m-i4C2m  14^eli  Circular  8B.95 

KIM  435- leC  tB^ftieClrc  Polar  HI  19 

KLM  2m'22C  2?'fllfi  Cifc  2m    ...  109  DO 


MfiX40  40  ite^r  -mm  Base  Can 

HBX48  4e'lff«i«firfiaase  C^l 

MBX56  5€-teet  wirn  B3S9  Call 

mBK^a  Hiqmr  Ecacl  witn  Base        CaEI 
K  BB  X  4fi  Higntr  lOdd  m  i  tfi  Bas^        Catt 
mm  ^X.  HB^.  HD3X  m  stock 

Guyed  roldov^er  lDw«rst 

FK?[?tiabd-1ei!.25G  940  00 

FK4554&4^tMl,45G  1?9fi  00 

W%  titgh€f  west  £M  ffte  Woc*ies 

Siraighi  Stcilons: 

2ljto:-'       -■  '-■■Jion  39  95 

256  i               litKifi  49® 

456S       :     Sed^ot^  110  95 

Compt«t«  Towef  Packagns: 
2SG  45G 

40'  Call  Call 

SO'  Call  Ca4l 

&0'  Call  Call 

Escft  package  fftvusses  m  secrr^on.  ^pd 

secfio/)  j^st  ^^  smt.  guf  mtck^ti 

guf  ancttoes    €il>m  damps    ttwntidcs 
Ask  nbsvt  s^mtfbnfOfts  iffif  evsMyti 
designs    Tcmif  fmi^^ges  me  iiiiSiOt<3 

HY'GAIN  TOWERS 

HC37SS3Meitw  CALL 

H&52SS5?-lfftUll  CAiL 

HG54H0  54-fe6urngherioao  CALL 

HG7OHDB0-feeW  higher  load  CALL 

sna  h^'Gj):}  tomr  End  fSCBive 


ri-E 


W3636tMfUi  ^^"^  549  00 

WfSt^t  iwtttill  929  00 

tM354  54  I9f  I'^hightr  mail         1 575  00 

StitDpfng  not  tnauo^  ShtQp&t  (tttict 

imm  fdei0rY  Uf  saw  ^w  mnev 


PHILLYSTRAN 

CABLE  BY  SAXTON 

HB2t3  MiiS&ec 
flGa/UFaamiJ*j^r;Sme5?T 
Swire  R^mv  2*i$  ^  #?7 
Min.-8  95H  Sr»«ld 


CAll 


:y  n 

ir*  rr 
1.1*  rr 


Cablewave  Hardnne  CAi  i 

ROTATORS 

OiM»  HodHtf  I  ivnasm  call 

A^ianc«HD73  1T9  95 

HyGaitiHamlV  CALL 

Hy'GaiT»TailEwijTi(fT*X  CALL 

Hy-Gam  H«vV'dijly  300  CALL 

Kenpfa  KflSOO  Eieval  I  on  Rotator  i99  95 

Kenpro  KR540D  azmih/elevat ,  329  95 


MIRAGE 

BS^  1-  '-—'^^  2-30  120  95 

61016:-       ^    ef  lO'teo  ?49  95 

B30l6  2niAmghtitr  30-160  ?19  95 

J}mn  10^100  Amp  tof  430-50  399  95 

D1010N  UHf  Amfl/N  oHi  nectary  299  95 

B215  2mAmp  ?in.  ISOout  249  95 

AiOl5  6mAmq:  lOtn  15Gcwt  269  95 

AMER1TR0N  HF  AMPS 

ATH15  Ant  Tuner  ibOQ  watt  Call 

ATfllO  .A/«  Tuner  UW  Call 

FICS8  Remoft  Coax  SwrTcn  Call 

m^  AL 1 2D0  1  S  kVV  Amp  Call 

N€W  AieOA  1200  wiff  Am&  Gall 

ALSAHf  Anipt6(^15  Citi 

AHP  SUPPLY 

LAiD00A160-15niAnip  Call 

LK  500ZBKT  N  F  Amp  iTO  (uire  C«Et 

AT  12OOAt20O  PEP  tuner  CaHi 

LK50O2C2.5J(Wnip«fSil  Ctll 


m. 


Call  lor  Mod#l» 
imi  Price  OuO(«S 


DAJWA 

LA-20&5R  ?m  Amp,  5  in,  60  qui  1?5  95 

LA*2^35R  2m  Amp  w\  rh  preAmp     74  96 

VOCOM  AMPLIFIERS 

2  watts  m,  30  waits  out  2m  Amp     6995 

2watlSKi.60wa!tsoii!2ffiAmp  10?. 95 
2wa1l5  in  120  watts  DUt  ?m  Amu  169 .95 
200mw  in .  30  waits  ol  1 2m  Amp    g4  9^ 

KENWOOD  Tl^n  nW  CALL 

RF  CONCEPTS  AMPS 

Rfir2'ji  '  '  •    ■"   '    '    :.  :i.t  236. 95 

RFC?  41    .      ■:         ',  :U  ?35  95 

RFC  2  11 7  2m  rO m/ 1 70  ei*r  2UM 

RFC2'?Tr2m?in/i7§aur  ?5a  95 

RFC2^33  2m?fFi/30cHjl  99  95 

RFC  3-22  220  UHt  2  mf2Qmi  99 .95 


BENCHER  PADDLES 

Sidc-  Cr 'C-?  ^1  95 J* 61  95 

fi  &  W 

3 ;  t»  &  pcsiiion  Coai  Swircn  ?5  9S 

376  5  posmon  Coa;i  Swiich  26  95 

4?5  T  kW  LOW  Pass  FiFi«f  29  95 

593  3'p05ition  Coasf  Swilch  25  95 

595  6'positjciii  Coax  Swilcfi-  ?9  95 

AP-10  !a-banid  AparfmenJ  Amenfia  39  95 
370-15  Alhbaiid  D-pole  AJilenrta    ^29  95 
"OiliBr  amsunas  ir*  stocl^- 

DAIWA 

Cf«-520  l^eier  69  95 

I4S-B60A  5WR  •  Watt  Wettr  1 34  95 

01-630  MfSer  126  00 

€)^-720B  2kW  HF  Wsn  Mtief  12000 
CMW'4l9AminnaTui^500W  174  95 
CI^W'518  Antenna  Tun«f  ^  5  kW  279.95 
€Hl\m  SWR/wt  mfr  3  5-150  MMr  B4  95 
CS201  ^-pwUrun  SwtlcN  2t  95 

CS401  4-posilkin  SwUch  G4  95 


TELEX  HEADPHONES       AMPHENOL  CONNECTORS 

PfQcom  45£l  u:Ua  u^nC  i«t 
Ptocom  250  son  p«lM/m<K5 
PnKom  450  padlMd  pfiQoes 
Procom  400  desk  mil<e 
PtDcom  4fiO  padded  pnones 
SWL'StOligMf'eaciphcine 
C-610ftght  tieaapnone 
Ollifirs  in  stock 


BIG  DISCOUNTS 

MFJ  PRODUCTS 
9&9B  3  »tW  ^nte^a  T  u  nv  299  95 

962fl  1  5  irtW  Tunirswitch^fncterll9  §5 
949€300^w«fOiHiUTuit«r  t?9  9S 
94TD300-tt3ftTuf>«f  sw^h/iMlir  flS.9$ 
1020A  tis^-m  Antenna  72  95 

20?B?4o£5eBndQe  50  95 

7S?B  dual  lumm  SSB'CW  Filter  79  95 
Kever5-407  422  4S4  CALL 

Oinsr  MFJ  pfoducls  m  ^tock  CALL 


5S-55 

&.^lSPPL?59&^i^#r 

«  JS^ 

72  90 

i3lSPt05Oltie*#*P!?^P 

<»*»s 

35  50 

B^6i  Tfpe  IW  Rf^ 

-*  -HI 

49  M 

290OSO2?9-^€ 

/^w 

37  20 

3tl?iNCRfif»«» 

f  .^ 

8  75 

3i2BNt  HG^tt 

i:'s 

f  95 

fl3ifl5  Reducer  flG5« 

Oi'b 

Pie^aa  Gall 

a3l6aReducBrflG59/mimd 

0  25 

TQ 

931  RUHf  panel 

0  79 

SoeciBi  discounts  on  fQQ-piece  ptj;  erases 


j^n^e 


■  faTti. 


ct 


AUNCO  RADIOS 

POWER  SUPPLIES 

AMPLIFIERS 


For  Orders  and  Quotes  Call  Toll  Free:  800336-4799 

In  New  England  (except  NH)  CaU  800  237  0047  In  Virginia  Call  SOO-572-4201 


ORCLE  131  on  READER  SERVICE  CARD 


mil 


Dynamite 


Communications  Specialists'  latest 
excavation  brings  to  light  yet  another 
dynamite  discovery— our  new  dip  switch  pro- 
gr^nmable  SD-1000.  No  need  to  tunnel  your  way 
through  TU'O-Tone  Sequential  decoding  any- 
more, WeVe  mined  this  amazing  unit!  Now,  for 
the  first  time,  you  can  stock  one  unit  that  will 
decode  all  calls  in  a  1000-call  paging  system  with 
±,2Hz  crystal  accuracy.  The  EEPROM  on- 
board memory  can  even  be  pTogrammed  for  cus- 
torn  tones,  and  every  unit  includes  group  calL 
Uni versa]  switched  outputs  control  your  call 
l^t,  squelch  gate  and  hora  The  SD-1000  can 


also  generate  CTCSS  and  decode 

T\vo-Tone  Sequential.  Its  miniature 

size  of  2.0"  X  1.25"  x  A"  is  no  minor 

fact  either,  as  ifs  a  flawless  companion 

for  our  PE-IOOO  Paging  Encoder  We 

ensure  one-dav  delivery  and  our  one- 

war  standard  warranty  Thp  the  rich  vein  of 

Communications  Specialists  and  unearth  the 

SD-1000  or  other  fine  gems. 

$59.95 

each 


COMMUNICATIONS  SPECIALISTS,  INC. 

426  West  Taft  Avenue  -  OrangeXA  92665'4296 
Locai  (714)  998  3021  •  FAX  (7141  974-3420 
Entire  US.  A.  1-800-854-0547  circui  lo  oh  reader  service  c4rd 


& 


caRPORATiaiy 


9  Autry 

Irvine.  CA  92718 

[714]  458-727? 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  *  HI6H  QUALITY  •  RUBBED  •  RELIABLE 


INSIDE  VIEW -RS-12A 


SPECIAL  FEATURES 

•  SOLIO  STATE  ELECTRONrCALDr  RE6UWTH) 

•  FOLD-BACK  CURRENT  LIMmNG  Protects  Power  Supply 
from  excessive  current  h.  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
liet|itRS-3A,  RS-4A.  RS^SA. 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  Input 
Voltage 

•  HEAVY  DUTY  HEAT  StNK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  USA. 


PERFORMANCE  SPECtFrCATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.&  VDC  t  0.05  voHs 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

•  Also  svillibli  with  11^  VAC  irtjiit  voltiyi 


MODEL  RS-50A 


MODEL  RS'50M 


MODEL  VS-50M 


RM  SERIES 


19''  X  Vk  RACK  MOUNT  POWER  SOPPUES 


MODEL  RM^35M 


MODEL 

RM-12A 
RM^35A 
RM-50A 

Separate  Voll  and  Amp  Meters 
RM^12M 


Continuoil 
Dulf  [AmpsJ 

9 

25 

37 

9 
25 

37 


ICS" 

lAmpsI 

12 
35 
50 

12 
35 

50 


Sifg  [IN) 
H  X  Wx  D 

5%  X  19  X  8^^ 

^'^k  X  19  X  12*i«! 
5"^  X  19  X  12^ 

5%  X  19  K  8^ 

5Vi  X  19  X  12^ 

5*4  X  If  X  n^i 


Sliippinfl 
m.  jlbsj 

16 

38 

50 

16 
38 


RS'A  SERIES 


MODEL  RS-7A 


tfOOEL 

RS'3A 

FtS'4A 

RS-5A 

RS7A 

RS-7B 

RS-10A 

flS-12A 

RS-12B 

RS-20A 

RS'35A 

RS-50A 


Coiiiiiflis 

ICS* 

Sizi  (IN) 

Shippiii 

(}it|  (Aipil 

(A»|*) 

H  X  W  X  D 

m.  [thi.) 

2.5 

3 

3  X  4^  X  5%. 

4 

3 

4 

3^  X  %'k  X  9 

5 

4 

5 

3^  X  6'-^  X  7^ 

7 

S 

1 

3%  X  6Vs  X  9 

9 

5 

1 

4  X  Vk  X  Wk 

10 

7.5 

10 

AxVkX  Wk 

11 

9 

1£ 

4^^  X  8  X  9 

13 

9 

12 

4  X  Vh  X  W^4 

13 

16 

20 

5  X  9  X  101^ 

18 

25 

36 

5X11  X  11 

27 

37 

50 

6  X  IS'^  X  11 

46 

RS-M  SERIES 


MODEL  RS-35M 


MODEL 

SMrii£hal)le  vott  and  Amp  meter 
RS-12M 

Separate  veil  and  Amp  meter s 

RS-2C»M 

RS-35M 

RS-50M 


Caitliifil 
Ditf  [kmpt\ 

9 

16 
25 

37 


ICS' 
|A«|tt 

12 

20 

3S 


Sizi  [Iff) 
ilxWxi 

4^  X  8  X  9 

5  X  9  X  W% 

Sx11  X  f1 
6x  I3%t  X  11 


Ship  pi  t| 

Wt.  |lbi,l 

13 


27 

46 


VS^M  AND  VRM-M  SERIES 


MODEL  VS-35M 


•  Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volfs  •  Current  limit  adjustable  from  1 .5  amps 
to  Full  Load 

ContlflUfiijs  \^S* 

MODEL                                      Duly  [Amps]  [Aitips] 

@13.0VDC  @10VDC  1P5VDC                       (§>13.eV 

VS-12M                               9               5  2                               12 

VS-aOM                             16               9  4                              20 

VS-35M                            25             15  7                             3S 


VS-50M 


37 


Variable  rack  mount  power  supplies 
VRM-35W  25 

VHM~50li  37 


22 


15 
22 


to 

7 
10 


50 


35 
50 


Sizft  m\ 

N  X  W  X  0 

4*^  X  &  X  9 

5  X  9  X  10'y^ 

5x  11  X  11 

6x  13^  X  II 


Shipping 
W1.  (Ib5.) 

13 
20 
29 


5^  K  19x12^ 
S%  X  19  X  t2h 


m 


38 
50 


RS-S  SERIES 


•  BuiJt  in  speaker 


RS'7S 
RS-10S 
RS-12S 
RS'ZOS 


CMimii 

■ilf  |A«pf ) 
5 

7,5 
9 
16 


lUlpl 

7 

10 
12 
20 


Stzi  (INI 
H  X  W  X  D 

4  X  7^^  X 
4  X  7^^  X  m^k 
4^  X  8  X  9 
5x9  X10^ 


Sllppilf 
Wt.  libs  I 

10 
12 
13 
18 


MODEL  RS-12S 


ICS—lntennittent  Con^municatlon  Service  (50%  Duty  Cycle  5min.  on  5  min.  off) 


CIRCLE  IS  ON  HEADER  SERVICE  CARD 


EATHERSAT 


Or  Ralph  E.  Taggart  WB8DQT 
602  S  Jefferson 
Mason  Mi  48854 

DIGITAL  SCAN  CONVERSrON 

I  have  lost  track  of  the  number 
of  times  I  have  been  asked  about 
the  **besr*  image  display  system 
for  salellites.  These  days  the  an* 
swer  boils  down  to  two  distinct  al- 
ternatives, each  of  which  has  ad- 
vantages and  disadvantages,  The 
-'hot"  item  these  days  Is  digital 
scan  conversion.  Be  they  dedicat- 
ed  units  or  computer  assisted, 
scan  converters  have  a  lot  going 
for  them.  First,  they  are  easily  set 
up  as  multi-mode  systems.  The 
Weather  Satelfite  Handbook 
(WSH)  •  scan  converter,  for  exam- 
ple, will  handle  fully  autcmaiic  dis- 
play of  GOES  and  METEOSAT 
WEFAX  images  as  well  as  TIROS/ 
f^OAA  APT,  240  LPM  COSMOS, 
and  120  LPM  METEOR  transmis- 
sions. You  can  look  at  as  many 
pictures  as  you  want  with  no 
up-front  costs  for  paper  or  other 
supplies.  Given  the  expanded 
memories  available  for  today's 
microcomputers,  rl  is  even  possi- 
ble  to  store  a  satellite  image  at 
essentially  full  resolution.  The 
WSH  scan  converter  when  used 
with  the  51 2K  Color  Computer  3 
for  example,  stores  76B  image 
lines  with  1024  pixels/line.  Al- 
though the  display  is  limited  to 
266  X  256.  you  can  display  the 
entire  picture  at  the  display  reso- 
lution or  use  the  display  as  a  "win- 
dow" to  move  mto  any  selected 
subset  oJ  the  image  for  viewing  at 
progressively  higher  resolution. 
Back  in  May.  I  showed  you  some 
examples  of  this  type  of  display. 

The  real  problem  with  scan 
converters  doesn't  arise  until  you 
want  a  permanent  copy  of  a  par* 
licular  picture.  Any  approach  to 
hardcopy,  be  it  photography  or 
video  printers,  shares  the  basic 
limitations  of  the  display  system,  if 
you  want  the  entire  picture,  it  wilt 
be  limited  to  display  resolution. 
Yes,  you  can  zoom  into  selected 
areas  at  higher  resolution  but  you 
will  never  see  the  entire  picture  at 
that  resolution.  In  short,  scan  con- 
verters are  the  Ideal  way  to  look  at 
pictures,  but  not  the  best  ap- 
proach to  printing  them. 

FAX  machines,  in  contrast,  are 
ideal  for  printing  an  image  at  full 
resolution  but  not  without  a  price. 
The  mechanical  nature  of  FAX 


means  that  a  specific  machine 
may  be  able  to  handle  some  mod- 
es but  not  all  the  possibilities  you 
may  be  interested  in.  The  FAX 
system  described  in  the  WSH 
does  a  fine  job  with  WEFAX  and 
240  LPM  COSMOS  imagery  but 
requires  another  stylus  dhve  mo* 
tor  (or  a  dual  speed  motor)  for  line- 
blanked  NOAA  APT  display  It  will 
not  handle  120  LPM  METEOR  or 
sIde-by-side  visible  and  IR  NOAA 
display  without  a  different  drum 
motor,  and  If  you  build  it  with  that 
motor,  you  can  forget  the  240  LPM 


problems.  FAX  paper  costs  mon- 
ey and  you  must  print  a  picture 
just  to  see  what  it  is.  FAX  ma- 
Chines  will  end  up  costing  you 
quite  a  bit  of  money  to  operate  tf 
you  want  to  look  at  a  lot  of  pic* 
lures,  many  of  which  are  rejected. 
Most  FAX  machines  work  best  in 
real  time,  so  you  get  one  shol  at  a 
specific  image.  Even  those  sys- 
tems that  are  tape-compatibfe  will 
rarely  yield  results  on  a  replay  that 
are  equivalent  to  "live'*  copy.  In 
short,  FAX  machines  pnnt  up  a 
storm,  but  are  not  too  good  for 
simple  "looking"  or  for  multiple 
copies. 

The  SMARTFAX  Concept 

SMARTFAX  is  simple  in  con- 
cept—it combines  the  advan- 


Figare  f.  GOES  EiR  quad,  transmitted  through  the  GOES  C  spacecraft. 
The  image  was  acquired  five  using  the  WSH  scan  converter  and  a  512K 
CoCo  3.  This  partfcuiar  print  was  made  dtrectiy  from  the  high-resoiutton 
image  in  the  computer  memory  (380K  of  image  data}  and  printed  to  the 
simptified  SMARTFAX  recorder  to  be  described  next  month. 


modes,  such  as  WEFAX!  Most 
commercial  FAX  systems  will  not 
work  directly  with  any  satellite 
mode,  either  because  of  their  line 
rate,  index  of  cooperation,  or 
modulation  formal  (or  all  three!). 
The  A  id  en  Weatherchart  record- 
er, which  will  be  reviewed  here  in 
73 ^  is  a  good  example  of  a  rugged, 
well-engineered  FAX  machine 
that  wili  not  handle  any  satellite 
mode  without  extensive  modifica- 
tion. 

Even  a  satellite-compatible 
FAX  machine  presents  a  few 

SO  73  Amateur  Radio  •  September.  1987 


(ages  of  digital  scan  converters 
and  FAX  recorders,  eliminating 
disadvantages  of  each!  Let's  as- 
sume a  scan  converter  like  the 
512K  WSH  system,  where  the 
computer  is  actually  holding  in 
memory  an  image  at  something 
approaching  full  resolution-  When 
we  use  the  term  "scan  conver- 
sion", we  usually  think  in  terms  of 
how  the  computer  wili  handle  the 
data  for  TV  display,  but  the  scan 
conversion  process  is  universal  in 
the  sense  that  the  image  data  in 
memory  can  be  outpufted  in  al' 


most  any  other  format  as  well,  in- 
cluding one  acceptable  to  a  spe- 
cific FAX  system  Other  than 
specific  hardware  and  software 
considerations,  the  FAX  format  is 
immaterial — ^it  can  involve  almost 
any  line  rate,  index  of  coopera* 
lion,  or  video  formal.  In  effect,  we 
use  the  TV  end  of  the  scan  conver* 
sion  process  to  look  at  pictures, 
basically  for  free,  whHe  we  use  the 
FAX  output  option  to  pnnt  pictures 
of  particular  interest.  This  ap- 
proach to  using  the  power  of  the 
computer  has  the  potential  to 
completely  alter  the  way  we  han- 
dle and  archive  our  image  data. 
Basically  any  FAX  machine  can 
be  used  to  print  our  Images,  for 
the  originai  data  format  doesnl 
matter.  We  need  print  only  the  pic- 
tures  that  we  want,  since  we  can 
preview  them  in  any  detail  using 
the  TV  output  furtction  of  our  scan 
converter.  Copies  of  each  picture 
can  also  be  printed,  which  wilt  be 
identical  in  quality  with  the  ongi- 
nal,  for  the  computer  is  function- 
ing as  a  digital  recording  system. 
As  1  will  show  later,  if  you  want  to 
build  a  FAX  phnter,  the  resulting 
project  is  far  simpler  than  a  start- 
dard  FAX  recorder  with  the  added 
bonus  that  it  will  handle  any  im- 
age format  compatible  with  the 
basic  scan  converter.  In  the  fol- 
lowing sections.  1  will  outline  some 
of  the  principle  hardware  and 
software  considerations  that  can 
make  Sf^ARTFAX  work  with  any 
computer,  after  which  I  will  de- 
scribe an  ultra-simple  SMART- 
FAX  recorder  which  you  can 
put  to  work  with  the  WSH  scan 
converter  using  readily  available 
software. 

Image  Outputtfng 

No  matter  how  we  are  going  to 
use  the  video  data  from  the  com- 
puter, we  must  first  perform  a 
D/A  {digital-to-analog)  conver- 
sion since  any  FAX  system  re- 
quires some  sort  of  analog  sig- 
nal for  operation.  In  the  case  of 
the  WSH  scan  converter,  we 
are  in  luck,  for  the  CoCo  has  a 
D/A  converter  available  in  the 
form  of  the  cassette  audio  output 
port,  so  no  additional  hardware 
is  required  in  a  great  many  ap- 
plications. If  you  are  not  lucky 
enough  to  have  a  CoCo,  you  will 
require  a  latched  output  port  with 
enough  bits  available  for  your 
video  (anywhere  between  4  and 
8  with  most  systems),  Commer- 
cial D/A  converter  chips  can  be 
used  to  convert  the  tatched  port 
data  to  analog  form,  or  you  can 
simply  use  an  op  amp  as  a  sum- 
ming amplifier. 


Baseband  Video 

In  most  FAX  systems,  there  is 
a  point  in  the  circuit  where,  re- 
gardless of  the  nr^odulation  for- 
mat, the  signal  has  been  convert* 
ed  to  a  variable  voltage  to  drive 
the  printing  output.  Typically, 
some  specffic  voltage  will  repre- 
sent black,  and  another  voltage 
will  be  the  white  limit.  With  suit- 
able gain  and  offset  adjustment, 
your  analog  video  output  from  the 
computer  can  provide  the  needed 
drive,  completely  bypassing  the 
video  processing  circuits  of  the 
FAX  recorder.  \n  the  case  of  the 
SMARTFAX  video  arcuit,  we  will 
use  the  CoCo  cassette  output  di- 
rectly, with  no  additional  hard- 
ware. For  other  FAX  systems,  op 
amps  may  be  requrred  to  provide 
the  specific  Signal  levels,  voltage 
offsets,  etc. 

Subcarrier  Modutation 

If  you  want  to  output  to  an  exist- 
ing FAX  machine  that  requires 
either  FM  or  AM  video,  some  ad- 
ditional hardware  will  be  required. 
For  FM  video  (1500  Hz  black  to 
2300  Hz  white)  I  would  suggest 
an  FM  modulator  circuit  (see 
AbramSp  C.  and  R,E.  Taggart. 
1984.  Color  Computer  SSTV,  Part 
1.  73  Magazine,  November,  pp. 
10-21).  If  you  need  AM  video,  use 
the  AM  modulator  cfrcuit  from  the 
WEFAX  test  generator  shown  on 
page  7-2  of  the  WSH.  Leave  out 
U5-U14  and  apply  video  lo  pin  2  of 
U15.  Use  an  op  amp  for  gain  and 
offset  adjustment  so  your  applied 
video  rariges  from  0.2V  black  to 
5V  white,  and  you  will  be  in  busi- 
ness. Baseband  video  is  easier^ 
but  the  point  is.  you  can  make  the 
FAX  machine  "see"  any  kind  of 
format  you  wantt 

Output  Timing 

Assuming  you  can  output  your 
memory  data  in  the  desired  for- 
mat, you  must  also  clock  it  out  at 
just  the  right  speed  for  the  line  rate 
of  the  target  FAX  system.  Timing 
loops  for  the  FAX  output  function 
are  usually  too  hard  to  get  precise- 
ly right  and,  if  output  timing  is  off, 
the  image  that  is  printed  will  have 
a  distinct  slant,  if  it  is  visible  at  all! 
The  best  results  are  achieved  by 
using  a  crystal-derived  clock  fre- 
quency, either  from  an  exiernal 
clock  circuit  or  from  a  program- 
mable timer.  If  your  computer  has 
one.  To  keep  things  simple,  the 
clock  frequency  can  be  chosen  so 
that  you  latch  a  pixel  at  the  output 
with  each  HIGH  transition  of  the 
clock.  The  required  clock  frequen- 
cy (C)  in  Hz  is  then  a  function  of 
the  number  of  pixels  per  line  (P) 


and  the  target  FAX  recorder  line 
rate  (LPM): 

C  =  {P  X  LPMjyeo 

If  we  wanted  to  dump  a  WSH 
scan  converter  image  (1024  pix- 
els/line) to  a  t20  LPM  FAX  ma- 
chine for  example,  the  required 
frequency  for  the  ''dump"  clock 
would  be: 

C  ^  (1024  X  120J/60  =  2048  Hz 

The  WSH  scan  converter  al- 
ready has  a  clock  at  this  frequen- 


proximalely  the  correct  aspect 
ratio?  In  order  to  answer  this 
question,  we  need  to  know  sever- 
al things:  the  width  of  the  FAX 
printout  in  inches  (W),  the  number 
of  Hnes  in  the  video  memory  (L), 
and  the  number  of  lines  per  inch 
(LPl)  printed  by  your  particular 
FAX  machine.  You  should  already 
know  L  (768  for  the  l^SH  system) 
and  W  can  be  determined  by  sim- 
ple measurement  in  the  case  of  a 
home-brew  system,  or  from  the 
manual  in  the  case  of  a  commer- 
cial system.  The  LPl  factor  is  a  bit 
more  tricky.  If  you  have  a  commer- 


Figure  2.  A  t2d-line  SSTV  image,  transferred  from  a  Robot  450C  to  a 
64K  CoCo  2  computer  The  computer  was  used  to  format  the  image  for 
240-LPM  FAX  output  so  it  coufd  &e  printed  on  the  Sf^ARTFAX  recorder 
This  k/nd  of  trick  emphasizes  that  the  original  image  format  is  compters- 
ty  itrelevent--almost  any  grayscate  or  graphics  image  in  a  computer 
memory  can  be  printed  on  a  FAX  machine  with  resufts  that  are  far 
superior  to  dot  matrix  or  video  printers. 


cy  which  is  used  to  time  pixel 
loading  of  image  data.  If  we  want- 
ed to  dump  to  a  240  LPM  system, 
the  simple  clock  approach  would 
suggest  a  frequency  of  4096  Hz, 
but  we  could  accomplish  the 
same  dump  using  the  available 
2048  H2  clock  by  dumping  a  pixel 
to  the  output  when  the  clock  goes 
HIGH  and  then  dumping  a  second 
when  the  clock  goes  LOW!  A  com- 
puter can  have  similar  flexibility 
when  dealing  with  other  dump 
options. 

One  frnal  output  timing  question 
has  to  be  considered.  Given  that 
the  computer  memory  contains  a 
certain  number  of  lines  for  the  im- 
age in  question,  how  many  times 
must  each  line  be  dumped  in  or- 
der to  obtain  a  FAX  print  of  ap- 


cial  recorder^  the  manual  will  usu- 
ally give  either  the  LPl  and/or  the 
index  of  cooperation  (IOC).  If  need 
be.  LPl  can  be  calculated  from 
IOC  where: 

LPl  =  (3.1416  xlOC)/W 

If  your  target  machine  has  an 
IOC  of  576  and  an  active  printing 
width  of  to  inches.  LPl  is  equal  to: 

LPl  =  (3.1416  x576)/10  =  181 

If  you  are  using  on  your  home- 
brew  FAX  a  drum-type  record- 
er with  the  stylus  driven  by  a 
threaded  rod,  you  can  calculate 
the  LPl  value  if  you  know  the 
threads/inch  (TPI)  of  the  drive  rod, 
the  rpm  of  the  drive  rod  motor 


(SM).  and  the  rpm  of  the  drum 
motor  (DM): 

LPl  =  DM/(SMrrPI) 

The  SMARTFAX  recorder,  like 
the  WSH  design  from  which  it  was 
derived,  has  a  20  TPI  drive  rod,  a 
40  rpm  drive  rod  motor  (SM),  and 
a  240  rpm  drum  motor  (DM): 

LPl  ^240/(40/20)  =  120 

Assuming  we  can  figure  LPl 
in  one  fashion  or  another,  the 
number  of  times  each  line  in  mem- 
ory has  to  be  dumped  to  the  out- 
put (N)  to  achieve  the  proper  as- 
pect ratio  with  a  pnntout  with  a 
width  of  W*  is: 

N  =  Wf{ULPl) 

In  the  case  of  the  SMARTFAX 
recorder,  where  W  is  approxi- 
mately 7  inches,  LPl  is  120,  and 
the  number  of  image  lines  is 
768,  each  line  would  have  to  be 
repeated: 

N^  7/(768/120)  =  1.09 

We  are  obviously  not  going  to 
print  fraction-al  image  lines  so  in 
this  case,  an  acceptable  picture 
would  require  that  we  dump  each 
line  only  once.  In  the  case  ol  the 
A I  den  Weafherchart  recorder .  the 
LPl  value  is  196  and  the  pnnting 
width  is  aboui  tO  inches.  II  we 
wanted  to  print  the  768  image 
lines  from  the  WSH  scan  convert- 
er, each  line  would  have  to  be 
repeated: 

N  =  10/(768/196) -2.55 

or,  in  this  case,  either  2  or  3  times. 
Obviously,  by  using  some  basic 
information  about  the  format  of 
the  target  FAX  machine  and  some 
simple  math,  virtuaily  any  image 
in  the  computer  memory  can  be 
dumped  to  any  FAX  system. 

Comml  Signals 

Commercial  or  home-brew  re- 
corders designed  to  handle  stan- 
dard FAX  formats  require  certain 
control  signals  if  they  are  to  use  all 
their  operating  functions,  and  at 
least  some  of  these  signals  have 
to  be  created  by  the  computer 
simulation  of  a  FAX  signal  The 
most  important  ol  these  is  the  im* 
age-phasing  interval  that  pre* 
cedes  picture  trar^smission.  Sys- 
tems designed  for  WEFAX  service 
expect  each  image  to  be  preced- 
ed by  a  20-$econd  phase  Interval 
in  which  the  star*  of  each  line  is 
marked  by  a  black  phasinQ  pulse 
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between  10  and  15  mS  Jong,  wilh 
the  rest  of  each  line  bemg  while. 
Since  the  image  line  is  250  mS 
Jong,  the  black  phase  pufse 
should  be  somewhere  between 
4%  and  6%  of  the  line  length.  If  we 
assume,  for  the  sake  of  discus- 
sion, that  our  system  will  be  osing 
a  TOAS-Hz  clock  frequency,  each 
line  of  FAX  video  represents  512 
clock  pulses,  and  our  phase  pulse 
should  therefore  be  somewhere 
between  20  artd  30  clock  pulses  in 
duration— let's  call  it  25.  A  20^sec- 
ond  phase  interval  represents  80 
lines  at  240  LPM,  so  the  pseudo- 
Code  for  generatrng  the  phasing 
signal  would  be  as  follows: 

(1)  Load  a  register  with  80  (the  line 
count) 

(2)  Set  the  video  output  to  black 
(phase  pulse) 

(3)  Count  35  clock  pulses  (dura- 
tion of  the  phase  pulse) 

(4)  Set  the  video  to  white  (rest  of 
line) 

(5)  Count  487  clock  pulses  (512- 
25) 

(6)  Decrement  the  line  count  reg- 
ister 

(7)  If  not  0,  return  to  (2),  otherwise 
begin  ihe  dump  on  the  next 
clock  pulse. 

Except  for  a  few  pesky  details, 
phase  interval  generation  for  a 


typical  120  LPM  FAX  recorder, 
such  as  the  Weatherchart  record- 
er, is  similar.  The  differences  re- 
late to  the  fact  that  the  weather 
map  FAX  systems  expect  a  white 
pulse  and  a  black  line  and  that  the 
line  and  phase  pulse  lengths  are 
twice  those  needed  for  a  240  LPM 
system. 


quired.  Continuous  feed  systems, 
such  as  the  Alden  unit,  can  be 
started  and  phased  manually, 
since  the  position  of  the  white 
phase  pulse  is  easily  seen  as  the 
paper  feeds  out,  therefore ^  tones 
are  not  necessary  here,  either,  tf 
needed,  i  would  set  up  a  duaf  555 
timer  chip  in  an  astable  oscillator 


''SMARTFAX  is  simple  in  concept — it 
combines  tire  advantages  ofdigitat 
scan  converters  and  FAX  recorders, 
eliminating  disadvantages  of  each!'' 


The  only  remaining  control  sig- 
nals that  might  be  needed  are 
start  and  stop  tones.  Most  sys- 
tems expect  a  start  tone  consist- 
ing of  300-Hz  square  wave  modu- 
lation between  black  and  white 
limits  lor  about  5  seconds.  Stop 
tones  are  similar,  except  that  450 
Hz  is  used  and  the  duration  is 
about  3  seconds.  It  is  generally 
best  to  avoid  these  whenever  pos- 
sible* since  they  involve  extra 
hardware  to  generate  with  most 
computers.  The  WSH  FAX  re- 
corder Is  started  and  stopped 
manually  so  the  tones  are  not  re- 


configuration with  one  side  tuned 
to  300  Hz  and  the  other  to  450  Hz. 
Each  tone  would  be  routed  to  a  bit 
on  an  input  port  and  the  appropri* 
ate  tone  could  be  generated  by 
watching  the  start  and  stop  clocks 
respectively,  cycling  the  video 
from  white  to  black  as  the  clock 
went  from  high  to  low  and  vice 
versa.  The  proper  time  duration 
can  be  determined  from  the 
clocks  themselves.  Five  seconds 
of  300  Hz  is  15O0  clock  cycles 
while  three  seconds  of  450  Hz  is 
1350  cycles  of  the  clock, 
That  about  covers  some  of  the 


major  theoretical  points  for  dump- 
ing image  data  from  a  computer 
memory  to  a  FAX  recorder.  Next 
month,  I  win  describe  the  SMART- 
FAX  recorder,  a  very  simple  ap- 
proach to  printing  full-resolution 
images  from  the  WSH  scan  con- 
verter memory. 

Pictures  of  the  Month 

These  are  a  couple  of  teasers 
to  give  you  a  notion  of  why  I  go 
through  all  this  discussion.  Both 
were  printed  on  the  SMARTFAX 
recorder,  operating  at  240  LPM. 
Fig,  1  Is  a  basic  WEFAX  quad. 
Nothing  special  about  this,  except 
that  it  was  fW(  printed  live.  It  was 
printed  on  demand  from  the  Co- 
Co,  and  I  could  have  continued  to 
make  identical  copies,  I  included 
Fig ,  2  to  show  how  powerful  a  con- 
cept SMARTFAX  really  is.  This  lit- 
tle gem  is  a  128-line  SSTV  image 
which  my  CoCo  grabbed,  format- 
ted it  as  a  240  LPM  FAX  signal  and 
shot  11  out  to  the  SMARTFAX  re* 
corder.  Getting  interested?  Tune 
in  again  next  month!  ■ 

'Note:  The  Weather  Satellite 
Handbook,  3rd  Edition  is  avail- 
able from  the  author  for  $12,50 
plus  $1 .00  shipping  and  handling 
(U.S.;  $2,00  elsewhere). 
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BOVE  AND  BEYOND 


Peter  H.  Putman  KT2& 
3353  Fieldstone  Drive 
Doylestown  PA  18901 

QRP  FROM  MOUNTAINTOPS 

As  the  summer  contest  season 
draws  to  a  cfose,  I'd  like  to  talk 
about  a  few  portable  antenna  and 
feedline  schenrres  IVe  used  over 
the  past  few  years  to  operate  QRP 
from  mountaintops.  The  object 
has  always  been  to  get  the  great- 
est gain  for  the  least  weight.  In 
many  cases,  a  little  gain  was  sac- 
rificed in  favor  of  a  lighter  load. 

My  most  popular  band  has  been 
2  meters,  and  I  feel  I  Ve  found  the 
ideal  portable  antenna  in  the  Ton- 
na  9-el0ment  yagi  (see  73,  July 
1987).  It's  light;  it  breaks  down 
very  quickly;  and  it's  made  of  stur- 
dysquare  boom  material.  Tvealso 
used  a  KLM  4-element  yagi  for 
many  years.  These  KLM  antennas 
were  made  available  with  insulat-^ 
ed  through-the-boom  mounts  that 
would  stay  in  place  by  themselves 
temporarily.  For  longer  periods  of 
time.  KLM  recommended  using 
steel  "keeper"  washers  fitted 
over  the  plastic  insulator  to  snug  it 
upto  the  boom. 

However^  I  never  used  the 
keepers,  I  marked  each  of  the 
three  detachable  elements  with  a 
different  color  and  marked  the 
boom  wfth  a  corresponding  color 
to  allow  for  rapid,  on-site  assem- 
bly. A  pair  of  these  and  a  two-way 
power  divider  (or  75-Ohm  phasing 
harness)  take  up  very  little  room 
and  weigh  under  six  pounds. 
Each  4-element  is  rated  at  about 
7-8  dB  gain,  so  a  pair  will  yield 
over  10  dB,  increasing  the  10- 
Watt  signal  to  100  Watts  erp.  The 
Tonna  has  over  10  dB  to  begin 
with — perhaps  closer  to  12-13 
dB— and  will  kick  your  10  Watts 
up  close  to  200  Watts  erp,  a  very 
respectable  mountaintop  signaL 

On  6  meters  if  s  a  different  sto- 
ry. IVe  used  the  Tonna  6-element 
yagi,  which  ts  very  light  and  yields 
about  8-9  dB  gain.  However,  I  find 
the  pattern  a  bit  broad.  Another 
problem  is  that  most  of  the  time  I 
use  only  15  feet  of  masting  and 
this  doesn't  quite  get  the  antenna 
up  a  full  wavelength,  so  the  pat- 
tern is  even  more  distorted  and 
becomes  broader  still  with  a  wors- 
ening  of  the  front-to-back  ratio. 
There  are  no  easy  solutions.  My 
favorite  e-meter  antenna  (the  KLM 
5Q-7LD)  has  too  long  a  boom  to 


use  with  15  feet  of  mast,  so  for 
now  I'll  have  to  get  by  with  the  5 
elements, 

220  is  a  bit  easier  The  /-ele- 
ment KLM  works  pretty  well  and 
doesn't  take  up  a  lot  of  room.  An- 
other good  choice  is  the  CushcraH 
A-22011i  which  has  11  elements 


na  has  gone  to  an  element  mount 
similar  to  their  2-meter  beams, 
where  the  rod  is  secured  to  the  top 
of  the  boom  with  a  molded  plas- 
tic insulator.  All  I  need  to  do  is 
rotate  the  insulator  90  degrees 
and  the  elements  line  up  next  to 
the  boom— a  very  compact  setup 
indeed. 

On  902  and  1296  I've  also  used 
the  Tonna  yagis,  but  the  plastic 
standoffs  that  hold  the  stiff  wire 
pieces  are  not  terribly  strong,  so  I 
suggest  a  loop  yagi  that  travels  a 


A  few  sections  ofBO-gauge  steel  mast  witti  1296  and  144  MHz— very 
light  with  reasonable  gain  for  their  size. 


on  only  8  feet  of  boom— a  piece  of 
cake  to  carry  along.  Of  course,  if 
you  are  handy  bring  some  stiff 
wire,  a  bamlx)o  or  similar  pole, 
and  make  aquagi  (fufl-wave,  loop- 
driven  element)  with  about  6  or  7 
elements.  It  would  break  down 
very  nicely,  and  if  it  got  dam- 
aged—so what? 

432  is  easier  stilL  I've  used  the 
Tonna  21  -element  yagis  (old  style) 
where  a  clip  holds  the  element 
through  the  boom.  They  were 
light,  all  right,  but  the  element 
ends  had  a  tendency  to  "stick" 
you  in  the  kidneys  when  strapped 
to  your  back.  Now  I  find  that  Ton- 


whote  lot  better.  If  the  loop  gets 
slightly  bent,  just  round  it  ouL  The 
width  of  the  strap  used  in  the  loop 
adds  extra  strength,  especially  if 
you  whack  it  against  a  tree  or 
rock— or  even  if  you  drop  it.  If  yoo 
want  to  give  them  a  try,  the  Ton- 
nas  do  provide  at>out  16-17  dB 
gain  for  just  23  or  so  elements  on  a 
very  compact  boom.  The  feed 
used  on  432,  903,  and  1296  is  a 
folded  dipole,  so  no  matching  is 
needed.  Keeps  things  simple! 

It's  a  good  idea  to  make  a  har- 
ness to  secure  all  of  the  antennas 
together,  especially  those  that 
break  into  sections.  A  simpie 


frame  can  be  made  from  1  x  3 
firring  strips  with  small  eye  hooks 
attached  for  shock  cords.  The  an- 
tennas are  broken  down  and  laid 
flat  on  the  frame  and  strapped  to  it 
in  a  way  that  avoids  element 
breakage  from  sudden  impacts. 
This  frame  can  be  fitted  with 
straps  and  secured  to  a  backpack 
or  the  roof  of  a  vehicle.  Keeping 
the  element  ends  tight  against  the 
surface  eliminates  the  chance  of 
damage  to  you  and  the  yagis. 

How  about  coax?  I've  experi- 
mented with  many  types,  and 
pretty  much  use  the  RG-S/X 
*'Mini-S"  cable  for  short  runs  upto 
and  including  432  MHz.  Sur- 
prised? You  shouldn't  be.  A  piece 
25  feet  long  with  type  fsl  connec- 
tors shows  only  about  2'<I6  loss. 
When  used  with  a  14^8  yagi  the 
system  gain  is  13  dB,  with  a  10* 
Watt  exciter  that's  still  200  Watts 
erp  with  a  lot  less  weight.  On  re- 
ceive you  might  want  to  use  a 
mast-mounted  preamp,  but  I 
haven't  found  that  2-dB  loss  hurt 
me  significantly  (except  on  sig- 
nals 2  dB  out  of  the  noise!) 

I've  even  used  very  short  runs 
of  this  stuff  on  903  and  1296.  but 
the  losses  start  to  pile  up,  so  in- 
stead I  use  30-foot  pieces  of 
Belden  9913.  On  1296,  that 
means  about  1.5-2-dB  loss— tol- 
erable, considering  the  weight  in- 
volved. 9913  is  heavyl  Don't  let 
that  air  dielectric  fool  you,  the  cen- 
ter conductor  is  a  solid  ^  wire.  I 
prefer  to  coil  this  into  about  a  2- 
foot  diameter  circle  and  strap  it 
across  the  points  on  my  backpack 
to  avoid  shifting  of  weight. 

It  goes  without  saying  to  use  H 
connectors  at  432  and  above. 
UHF  types  don't  cut  the  mustard. 
Why  bother  with  the  extra  weight 
of  transitions?  Here's  another 
tip— when  I  prepare  feedlines,  I 
assume  that  everything  will  get 
soaking  wet  at  some  point,  and 
use  heat-shrink  tubing  behind  the 
threaded  barrel  to  make  a  water- 
tight (and  twist-proof)  connection. 
You  can  do  this  easily  with  9913 
and  1/2"  tubing.  It's  also  quite 
simpie  with  RG-6/X  and  two 
pieces  of  tubing—one  on  the  ca- 
ble butted  against  the  connector^ 
and  one  on  the  rear  of  the  connec- 
tor itself.  Color  code  them  to  make 
the  job  easier  on  site. 

Remember  to  bring  at  least  one 
or  more  feedlines  than  you  have 
stations.  For  my  trip  up  Cathead 
Mountain  in  September  1986,  I 
brought  feedlines  tor  three  bands 
plus  one  extra  piece  of  RG-8/X 
and  one  extra  run  of  9913  (didn't 
need  *em,  fortunately!).  Now,  if 
you've  planned  well  you're  look- 
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ing  at  about  30  to  25  pounds  of 
antennas  and  cable  for  4  to  5 
bands. 

Masting  is  easy.  Use  the  light- 
est, cheapest  ''junk''  swaged 
mast  you  can  get  from  Radio 
Shack  or  a  simitar  store.  After  att^ 
how  long  does  it  hav0  to  lasf?  I 
had  an  6-inch-diameter  plate 
made  with  four  botes  for  stakes 
and  a  4-inch-high  collar  that  the 
mast  fits  into.  Secure  ttxe  plate  to 
the  ground  using  a  slip  nog  with 
1/64nch  nylon  rope  and  additional 
slakes.  With  15  feet  of  mast,  you 
can  accommodate  4  yagis  quite 
easily,  arid  you'll  be  surprised  at 
how  much  wind  this  array  can 
withstatKJ. 

For  me,  the  lotaJ  weight  of  such 
a  package — includmg  the  radios 
BSKi  a  power  source — Is  between 
40  and  50  pounds.  (I  carry  the 
mast  separately  and  use  it  as  a 
hiking  stick*)  For  regular  hikers, 
that  is  a  bit  of  weight  but  it 
shouldn't  be  too  bad  on  teisurely 
trips  (say  up  to  2  miles  or  so).  If 
you've  got  a  friend  along,  spread 
the  weight  around.  20-25  pounds 
isn't  bad  at  all!  If  you're  trying  a 
mountaintop  for  the  first  time ^  limit 
yourself  to  one  or  two  bands  and 
cut  the  weight  accordingly.  Be  in- 
genious!  I  often  use  a  220-MHz, 
hand-held  for  contacts  during 
contests ^  since  most  muiti-ops  lis- 
ten on  223.50  and  can  hear  your 
little  rubber  ducky  many  miles 
away.  Not  much  weight  therel 


URevlew^ 
The  Cushcraft  220B  Boomer 

I  mentioned  the  Cushcraft  220B 
Boomer  in  the  article  on  the  Chin- 
coteague  trip  in  this  issue.  This 
antenna  very  closely  models  the 


time-proven,  32-19  2-met6f 
Boomer  design  and  assembles  in 
much  the  same  way.  A  T-malch  is 
used  and  the  factory-suggested 
setting  yields  an  swr  of  better  than 
1.4:1,  Complaint  N umber  1 : 1  wish 
Cushcraft  would  take  an  extra  few 
minutes  and  mark  the  ends  of  join- 
ing boom  sections  with  colored 
markers  as  KLM  and  Tonna  have 
done  for  years.  It  takes  longer 
than  it  should  to  measure  each 
section  and  compare  it  to  the 
diagram. 

Cushcraft  claims  17.2  dBd  for- 
ward gain  about  the  same  as  that 
of  the  32-19.  The  front  lobe  (H- 
plane)  is  calculated  to  be  2  x  14.5 


ageJ)  We  didn't  really  need  the 
brace  since  boom  sag  was  mini- 
mal. However.  I  strongly  suggest 
using  it  if  there  are  high  winds  or  a 
lot  of  ice  in  the  wintertime.  Overall: 
An  excellent  choice  for  serious 
220  DX  work. 

t^etters  Department 

Perry  Yantis  of  Obetz;  Ohio 
writes  to  ask  just  what  the  Jap- 
anese are  up  to  in  the  23-cm  de* 
partment.  Perry  would  like  lo  get 
on  the  band  and  has  ordered  an 
antenna,  tower  parts,  and  coaxial 
cable,  He  apparently  got  the  im* 
pression  from  a  Kenwood  rep  at 
Dayton  that  "Kenwood  isn't  inter- 


''Masting  is  easy.  Use  the 

lightest  cheapest  'junk'  swaged 

mast  you  can  get../' 


degrees— about  29  degrees  total, 
which  is  fairly  sharp.  Front  to  back 
(F/B)  ratio  is  claimed  to  be  30  dB 
at  resonance,  which  is  good.  Our 
contest  usage  sort  of  backed  up 
these  figures,  with  strong  signals 
from  AB4L  and  K4LHB,  in  nearby 
Virginia,  reduced  by  about  that 
amount  swinging  the  beam 
through  180  degrees. 

Boom  length  is  IS  feet  9  inch- 
es. The  surprise  for  me  was  that 
I  didn't  have  to  use  the  boom 
brace.  (That  was  because  I  didn't 
have  enough  hardware  to  finish 
assembling  it!)  Complaint  Num- 
ber 2:  Lack  of  hardware  was  also  a 
problem  when  I  did  the  revtew  on 
32-19  for  the  January  1987  issue 
of  73.  (C'mon  guys— put  a  few  ex- 
tra screws  and  nuts  in  the  pack- 


ested  in  23  cm/*  I've  heard  differ- 
ently, And»  I'm  certam  Kenwood 
doesf^'t  want  to  mtss  out  on  Nov- 
ice Enhancement!  The  problem  is 
that  any  products  we  see  in  the 
USA  will  have  been  developed  for 
the  Japanese  market  firsl.  So,  for 
the  time  being  we're  stuck  with 
the  TR-50  for  23  cm  FM.  (This 
mode  ts  very  popular  in  Japan,  by 
the  way.) 

Right  now,  the  only  muttimode 
transceiver  for  23  cm  is  the  ICOM 
1271  A.  This  comes  from  stock 
with  a  less-than-average  receiver, 
but  works  surprisingly  well  with 
the  AG  1200  preamp.  The  only  lim- 
itation is  that  the  preamp  is  rf- 
switched  with  a  15-Watl  limit.  This 
precludes  tower  mounting  if  you 
run  any  power.  I  assume  that  Per- 
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ry  is  interested  in  weak-signal 
work.  He  didn't  indicate  this  al- 
though buying  a  tower,  aniennat 
and  cable  sure  sounds  suspicious 
to  me.  1  predict  the  1 271 A  will  slick 
around  fora  while.  (I  can't  imagine 
they're  sefHng  like  hotcakes,  so 
there's  no  incentive  to  upgrade 
them  technically.)  It's  a  good 
choiceH  however,  unless  you  want 
to  go  the  somewhat  cheaper 
tfansverter  route. 

Ev  Tupis  WB2ELB  of  Brockpoft, 
New  Yofk  writes  telling  of  a  pro* 
posed  UHF  DXpedition  to  grid 
FN06  in  Ontario  on  220,  432,  903, 
and  1296  for  the  August  UHF  Con* 
test.  It  will  be  history  by  the  time 
you  read  this,  but  Td  like  to  hear 
how  things  worked  out  since  this 
grid  is  quite  a  few  miles  north  of 
Toronto—hence  very  rare.  Ev  also 
asks  how  to  connect  a  TS-430S 
for  transvener  operation.  Folks, 
tear  this  sheet  out  and  put  it  in 
your  file  for  future  reference.  Here 
we  got 

Connecting  a  TS'430S 

Using  the  standard  8-pm  DiN 
plug,  pin  1  and  pin  3  are  grounds; 
pin  2  Is  +12  volts  al  5  mA  on 
transmit  (good  for  keying  lines  or 
a  reed  relay);  pin  4  should  be 
grounded  to  enable  the  transvert- 
er  connection  and  to  shut  finals 
down;  pin  5  is  the  28-MHz  receiv- 
er connection  from  the  trans- 
verier;  pin  6  is  the  ALC  control 
for  the  transverter  (if  needed, 
usually  not);  pin  7  is  the  28-MHz 
transmit  connection  to  the  trans- 
verter; and  pio  8  is  the  optional 
low-band  antenna  (not  used  for 
transverter  work). 

Until  October,  see  you  Above 
and  Bevond!  ■ 
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from  page  10 

over,  ihare's  some  good  news— 
and  there*s  some  bad  news. 
Which  would  you  like  first? 

I  might  as  well  grve  you  the 
good  news  first  since  there  is  so 
little  of  it,  I  mean,  we're  grasping 
at  electronic  straws  here.  Okay- 
though  the  effects  of  a  bomb  (eu- 
pheinrstically  cafled  a  nuclear 
device)  of  from  10-50  megatons 
set  off  in  space— around  250 
miles  up — and  over  the  center  of 
the  U.S.—would  be  an  almost  to- 
tal disaster  for  us  electron  really, 
the  good  pari  is  that  it  wouldn't 
create  any  shock  waves  or  Fall* 
out — It'd  be  a  "clean"  bomb,  and 
as  such  would  be  unlikely  to  trig- 
ger a  nuclear  retaliation,  There  is 
a  good  deal  of  agreement  that  any 
atlack  would  fogically  start  with 
such  a  bomb 

How  for  the  bad  part.  The 
NEMP  from  such  a  bomb  would 
wipe  out  virtually  every  sotid- 
state  device  from  coast  to  coast— 
every  radio,  TV,  all  solid-state  car 
ignition  systems  (which  means 
only  very  old  cars  woufd  still  t>e 
running — imagine  the  incredible 
traffic  jam  of  dead  cars,  trucks, 
and  buses— plus  millions  of 
people  trying  to  get  home  on 
foot)— it 'd  be  a  mess,  with  all 
communications  of  every  kind  in- 
stantly wiped  out  over  the  entire 
country. 

Since  most  of  our  telephone 
systems  are  solid  state  these 
days,  we'd  have  no  phone  ser- 
vice—just like  all  our  other  emer- 
gencies— we're  used  to  that.  But. 
unlike  other  emergencies,  the 
phone  system  would  be  out  of  ser- 
vice permanently— *t  wouldn't  be 
anythmg  which  could  be  fixed  in  a 
tew  days  or  even  months.  The 
pulse  would  lake  out  most  satel- 
lites and  microwave  systems,  so 
none  of  our  communications  sys- 
tems would  be  operable. 

We've  been  chuckling  at  the 
backward  Russians,  with  their 
old  tube  equipment.  Heck,  they 
even  use  lube  radios  in  thetr 
MJG-25  FoxbatsI  What  dummies, 
right?  EMP  doesn't  bother  tube 
radios. 

The  pulse  will  be  so  intense  that 
many  people  who  happen  to  be 
leaning  on  metal  fences  are 
expected  lo  be  electrocuted. 
Of  course,  they're  not  sure  alsout 
everything  because  we  stopped 


testing  bombs  in  space  before 
we  thought  to  measure  NEMP 
pulses,  so  we* re  trying  to  work 
with  the  best  fragmentary  infor- 
malion  we  have. 

Perhaps,  instead  of  holding 
technology  back  from  Russia,  we 
might  encourage  them  to  go  solid 
state— help  them  build  IC  plants 
and  make  it  so  eventually  they'd 
be  as  helpless  as  we  in  the  face  of 
a  high*aUi!ude  bomb. 

Yes^  your  computers  will  be 
totally  zapped— we're  talking 
50,000  volts  per  meter  at  ground 
leveL 

Welt,  what  about  protecttng 
our  iCs  from  such  a  blast?  Yes. 
they're  making  headway  with 
hardening  solid-state  circuits.  The 
NEMP  pulse  is  so  short,  around 
5  nanoseconds  (billionths).  that 
our  normal  EMP  filters— such 
as  for  hghtening^are  useless. 


all^NEMP  will  wipe  out  every- 
thing except  a  few  ofd  Goony  Box- 
es,  so  there  won't  be  any  ham  ra* 
dio— or  CB— or  AM— or  TV.  For 
the  first  time  in  history  DX  ops  are 
going  to  be  able  lo  have  a  decent 
QSO,  even  in  the  American  pari  of 
the  bands. 

Oh.  there's  one  more  good 
part — ground*ievel  bombs  wifl  on- 
ly wipe  out  electronic  equipment 
for  a  short  range,  so  we  don't  have 
to  worry  about  a  national  disaster 
when  the  first  terrorist  group  final- 
ly manages  to  smuggle  a  txsmb 
into  downtown  Manhattan  and 
sets  rt  off.  If  our  government  can*t 
stop  tons  of  cocaine,  pot,  heroin, 
and  hash  from  being  smuggled, 
what  chance  have  they  of  stop- 
ping  a  suitcase-sized  nuke—one 
like  we  saw  on  the  Connections 
P8S  program  a  few  months  ago? 

We  have  the  prospect  that  an 
angry  or  frustrated  USSR — an  an- 
gry China.  Pakistan,  tndia,  Israel, 
France,  etc.— could  lob  a  nuke  up 
over  Nebraska  some  day  and 
bring  the  U.S.  totally  to  a  stop— no 
busmesses  can  run  without  com- 


,,  .instead  of  holding  techno  fogy 

back  from  Russia. ..encourage  them  to 

go  soiid state. ..so., .they'd  be  as 

helpless  as  we  in  the  face  of  a 

high-altitude  bomb, " 


What  seems  to  work  best  is  to 
build  a  small  pi-filter  with  by- 
pass zener  diodes  into  every  pin 
of  ICs.  This  adds  to  both  their 
cost  and  size,  but  they  think  it'll  do 
the  job, 

The  prospect  of  adding  these 
circuits  to  every  IC  made  so  that 
eventually  our  computers,  cars, 
telephone  switchers,  radios.  TVs, 
hl-fi*s<  and  digital  watches  will  be 
operable  after  a  biast — particular- 
ly where  most  of  our  consumer 
electronic  equipment  is  designed 
and  built  in  Japan  and  where  con- 
sumers will  do  almost  anything  to 
save  3  buck  (it's  obvious  that 
hardened  IC  are  going  to  be  more 
expensive  than  soft  ones) — isn't 
bright. 

That  brings  up  one  more  good 
aspect  of  the  situation  for  us. 
Many  of  us  have  been  worrying 
that  the  few  hams  we  have  left, 
using  voice  and  Morse  circuits, 
would  be  unable  to  handle  the 
enormous  volume  of  traffic  a  nu- 
clear attack  would  demand.  Now 
we  realize  this  isn't  a  problem  at 


puters  and  phones — no  one  can 
get  to  work  without  a  car — no 
business  can  operate  without  a 
phone^no  food  distributton^you 
get  the  picture. 

With  everything  else  in  com- 
munications wiped  out,  all  we'll 
have  is  our  150,000  mostly-re- 
tired hams  for  communications— 
and  we'll  be  as  out  of  business 
as  everyone  else.  Our  IC  facto- 
nes  won't  work  without  comput* 
er-operalad  numerical  control 
equipment,  so  we  won't  even 
be  able  to  start  making  new  ra- 
dios and  phone  switching  equip- 
ment. 

I  admit  the  bad  news  some- 
what overshadows  the  good^  ex- 
acerbated a  bit  because  there 
aren't  any  simple  solutions.  If  *t 
would  do  any  good  Td  be  glad 
to  be  mad  as  hell  over  our  govern- 
ment's consistent  cover-up  of 
this  news.  Even  the  recent  effort 
by  two  public-spirited  hams  to  try 
and  get  the  FCC  lo  get  the  govern- 
ment to  level  with  us  about  the 


at  bureaucratic  double-speak. 

One  approach  is  to  just  heave  a 
sigh  and  say  nothing  can  be  done, 
so  let's  just  hope  no  one  gets  mad 
at  us.  HBy,  yes,  t  know  everyone  is 
already  mad  at  the  U.S.,  but  1 
didn't  say  that  was  a  realistic  ap- 
proach. 

Another  Is  to  keep  after  the  FCC 
and  our  government  secret-keep- 
ers {this  information  is  far  loo  dan- 
gerous for  us  to  let  the  public 
know)  to  give  us  the  best  informa- 
tion they  do  have  on  how  we  can 
protect  our  solid-state  gear 
against  NEMP.  They  certainly 
aren't  keeping  any  secrets  from 
the  USSR,  which  by  now  may 
know  a  heck  of  a  lot  more  about 
NEMP  than  we  do. 

Once  we  have  the  best  informa- 
tion we  can  get  we'll  have  some- 
thing to  work  with.  If  we  have  to 
start  buildmg  emergency  tube  fSr 
dios,  let's  know  it.  if  they're  going 
to  start  making  hardened  tCs  we 
need  to  know  about  that  too.  Or 
can  we  keep  our  HTs  in  complete- 
ly shielded  boxes  which  will  insu* 
late  them  from  the  burst?  If  so,  we 
need  to  know  about  it  so  someone 
can  start  making  burst-proof  box* 
es  for  us  to  keep  our  transistor 
gadgets  in.  111  need  the  king-size 
to  hold  a  few  HTs,  a  couple  of 
Model  100  computers,  some 
portable  radios.  TV  cameras,  my 
35mm  cameras  (which  are  all 
sohd-state  operated  these  days), 
watches,  and  like  that. 

Did  you  read  Luctfer's  Ham- 
mer,  a  novel  about  what  might 
happen  should  a  comet  hit  the 
earth?  Too  bad—you  missed  an 
exciting  book.  PockettK>ok.  Td  like 
to  see  some  stories  on  what  our 
country  would  be  like  with  all  solid- 
state  devices  blown  in  a  few  bil- 
lionths of  a  second.  Suddenly  no 
communications,  little  transporta- 
tion, businesses  stopped,  food 
stopped^power  stopped.  1  won- 
der what  happens  to  a  nuclear 
power  station  when  every  elec- 
tronic control  and  the  meters  to 
see  what's  going  on  are  suddenly 
destroyed? 

Without  communications  could 
we  even  manage  to  retaliate  if  we 
wanted  to?  I  remember  all  too  well 
that  the  Pentagon  had  to  rety  for 
several  days  on  amateur  radio 
communications  to  keep  in  touch 
with  their  SAC  bases  after  the  big 
Alaska  earthquake. 

Did  the  FCC  kid  their  all-volun^ 
teer  Long  Range  Planning  Com- 
mittee,  which  was  made  up  of 
communications  industry  leaders, 
because  they  were  frustrated  over 
being  unable  to  ge!  amateur  radio 
growing  again— realizing  that  am- 


problem  got  tied  up  in  the  usu- 
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ateur  radio  was  the  only  practical 
communicaiions  service  which 
would  t>e  availabie  in  a  time  of  ex* 
treme  emergency — or  did  they 
give  up  even  trying  to  encourage  a 
communications  safety  net  for  the 
country  because  it  seemed  hope- 
less In  the  face  of  NEMP? 

Unless  any  plans  for  facing  this 
problem  are  so  well  hidden  thai 
even  hmts  of  it  are  invisible,  it  sure 
appears  as  if  the  fundamental 
government  policy  is  that  the  situ- 
ation is  so  compfetely  hopeless 


that  it  isn't  worth  even  trymg  to 
solve  it— but,  whatever  we  do. 
don't  let  the  public  know.  Lordy,  if 
the  public  ever  got  wind  of  this 
they*d  demand  some  action — and 
we  don1  have  a  clue  ot  how  to 
cope  with  this. 

My  suggestion— mformatlon. 
I've  read  widely  conflicting  reports 
on  the  impact  of  EMP  The  unset- 
tling aspect  is  that  the  optimistic 
reports  seem  to  come  from  writers 
who  are  just  writers,  not  scien- 
tists—writers  who  accept  the 


bland  government  assurances 
that  well,  it  may  not  be  so  bad-.we 
don't  really  know. 

Unless  Mars  happens  to  be  in 
the  same  neighborhood  of  the  so- 
lar system  as  Earth  we  could  find 
ourselves  answering  a  Martian 
CQ  and  then  listening  eight  or  ten 
minutes  later  to  see  if  we  got 
through  Don't  bother  me  about 
QSI-s. 

The  bright  side:  some  of  the 
7$  readers  are  working  with  de- 
fense contractors  on  the  NEMP 
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problem— so  perhaps  it  will  be 
possible  to  get  some  informa- 
tion about  it  in!o  pnnt  so  we  can 
start  ofganizing  ourselves  to  hon- 
or our  mandate  to  provide  com- 
munications in  emergencies.  V\\ 
bet  there  are  some  solutions — or 
Ihere  at  least  wifl  be  if  we  start 
pushjr^. 

Okay,  class  is  out— now  you 
can  go  back  on  two  meters  and 
discuss  last  night's  ballgame — or 
take  turns  making  my  life  miser* 
able  on  20m.  ■ 

^1 
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SPECIALIZED  COMMUNICATIONS 
FOR  TODAY'S  RADIO  AMATEURI 


Jf  you  are  ACTIVE  in  FSTV 
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FECIAL  EVENTS 


NOTE:  Sfiace  limitations  {we  hope  only  for  this  month)  required  reporting  only  basic  data 
plus  ad  dress/ phone  numbers  for  additional  infofmation. 


AUG  29 
HAGERSTOWN  MD 
AnEf&Jam  Radio  Associatiori  slaEion 

W3CWC  on  S0'.40-.?0-,15.-10-merer  phone, 
CW.  and  RTTY  QSL  and  Eegal-sue  SASE  to 
W3CWC:  POB52.  Hagerstown  MD  21741. 

REDONDOB&AOHCA 
Sixlh  ARRL  Amate^ir  H^dio  Networking 
Conference,  9  am  lo  6  prrt,  TRW  Space  and 
Technology  facility,  Compton  B^vd.  Call  Paul 
Rinaldo  W4RI  ai  Mewmgron  CT  (303)  666- 
1541  or  Harold  Price  NK6K  at  Redondo 
Beach  (213)  376-3147. 

WEBSTER  NY 
Xerox  Amateur  RC  Station  KE2T  14002- 
1 900Z  on  Gen^r^l  poJiions  of  Ihe  20-,  1 5-.  and 
10  meter  phone  bands,  QSLs  and  also  con- 
tacts through  the  224  26  repeaief  (W82SUNy 
R)  to  XARC,  aoo  Phillips  Rd  .  BCdg..  337,  W&h- 
sterNY  145B0. 

SEPS-6 
HESTONIN 

The  POfler  CoLinry  ARC,  N9RD  13002  to 

2300Z  on  phone-3.966.  14.266,  21.266. 
28  466;  CW  on  request.  QSL.  Jurgen  M9RD 
or  Tom  KSBAC.  PO  Box  1782,  Valparaiso  IM 
46383. 

SEP  5-7 
TUCSON  AZ 

The  Old  Pueblo  RC,  W7GV  DOOOZ  Sth  to 
22002  7th  on  new  Novice/Tech  10-meterSSB 
trequencies  SSB-3  980.  7.2B0,  14.280, 
21,380,  26  3^0:  CW-3  730.  7130,  14.060, 
21.130, 28  130,  FM-vtalink  and  packet.  QSL: 
a  1^2  )(  n  SA  39  cent  SE  to  FOB  42601, 
Tucson  A2  857 33.  QfII  Croghan  WBOSW, 
1B54  We$t  Dommy  St..  Tucson  A2  85713 
(602)  622!  535 

WATERFORDCT 
The  Tfi-City  ARC,  KAISB  from  the  1-9S 
weigh  station  from  1 7002  5lh  to  2300Z  7th 
Frequencies:  26325.  14,29S.  7,245.  3,3§S 
MH^  phone  or  7  130,  7  075,  14,145  MHz  CW. 
Talk  in  lo  coffee  stop  o/>  FM  146  52  and  CB 
19  QSL  Letter  si^e  SASE  Tri-Cft^  ARC. 
POQox  686.  Graton  CT  06340  Bob  Dargel 
KA16B.  a  WiUow  Lane,  East  Lyme  CT  0S333 
(203)739  8016. 

SEP  6 

SCHAUMBERGJL 

The  Schaumberg  ARC.  WB9TXO  from 

1500-20002.  Frequencies;  7,250.   14  250, 

28  400  MHz    QSL:  SARC,  PO  Box  66251, 

Schaumberg  1L  60 168- 0251 . 

SEPTT-12 
LEDVAROCT 
Tri-Clty  ARC^  K1FSC.  1400-2400Z  111b, 
1800-20002  12th  on  14,295  or  7.245  MHz 
phone,  7.130  MHz  CW,  QSL:  Letter  size 
SASE  to  Tri  City  ARC,  P08  686,  Groton  CT 
06340. 

WtNSTED  CT 
The  OuJnniplac  Council,  W1G8,  2330- 
04002  11/12,  and  12Q0-O4O0Z 12M  3,  phone- 
3.920,  7.240,  14,290.  21.340,  28,400;  CW- 
3  725,  7.125,  21  150  QSL:  SASE  10  Skip 
Paquette  KAIEAJ,  121  West  Dayton  Hill. 
Wallingford  CT  06492 

SEP  X2 
VALPARAISO  IN 
N9R0  18002-2400Z  (see  Hesion  \N 
above).  9x12  SASE. 

GLEN  ELLYN  IL 
The  Northern  Illinois  DX  Association  -  35lh 
W90XCC  Convention  at  the  Holiday  Inn, 
1250  Roosevelt  Rd.  Contact:  Howie  Hunting- 
ton K9KM,  65  South  Burr  Oak  Dr  ,  Lake 
Zurich  IL  60047. 


UNIONTOWN  PA 
The  W3PIE,  Uniontown  ARC  38th  annual 

Gabfest  at  [he  club,  old  Pittsburgh  road  iusi 
ati  Route  51 .  Talk- in  on  147.045/645;  144.57/ 
145.17.  Pfe-registfation  $3,  2/$5.  John  T, 
Cermak  WB3D0D,  PO  Box  433,  Republic  PA 

15475(412)246-2870, 

WINDSOR  ME 
The  ARRL-sanctioned  Windsor  HamfesL 

Southefn  Kennebeo  Agricultural  Society  fair- 
grounds .  Gate  donation  $2.  Campmg  $3;  S5/2 
nights.  Talk  in.  W1TK.LC  146.22/82 repealer, 
Phil  W1JTH,  47  Longiwood  Ave..  Augusta  ME 
04330(207)  622-1385 

SEP  12-13 
MOBILE  AL 

The  Mobile  ARC  Hospitality  Hamfest  9 

a.m.,  Texas  Si   Rec  Center.  Talk-in  146  22/ 

62  $2  at  doof ,  MARC,  POB  7232.  MobiJe  AL 

35607;   N4MF0  (205)-471.4717;  KB4JET 

(205)865-4404 

BETHLEHEM  CT 
The  Hen  House  Gang  ARC  W1FHP  63rd 
ARGI  Fair.  No  vice  band  10m,  40  m,  20m  SSB 

daylight  hours.  Contact:  WIFH P. President, 
Hard  Hill  Rd, ,  Bethlehem  CT  06751 . 

SEP  13 
DANBURY  CT 
The  Candle  wood  ARC  hamfest  and  flea 
market  9  to  3,  Danbury  Elk's  Club.  346  Main 
St  Taik-in  147  72/12  Call  Gene  Marino 
W1IDH  (203)  426-6852  tor  lable,  admE&sion 
rates,  etc. 

WILLOW  SPRINGS  IL 
The  Boiingbrook  ARS  Ham/Computer  Fesi 
6  a . m  ,  Santa  Fe  Par k .  9 1  si  and  Wolf  Road  i n 
Willow  Springs.  Talk-in  on  147.33/93  or 
146.62  Ed  Weinslein  WD9AYR,  7Si  1  Walnut 
Ave..  Wood  ridge  lL6O517(312J-9eS'0527. 

LA  PORTE  fN 

La  Porte  Summer  Harnfest,  county  fair- 
grounds, SR  2.  Talk-in  on  146,52,  Paul 
KA9UKW,  PO  Box  30,  LaPoHe  fW  46350 

MARSHALL  MO 
The  Indian  Foothills  ARC  ham  test  ^  Mar- 
shall Sen ror Citizens  Building,  8; 00a, m.  Talk- 
fn  on  147.B4/.24.  Exams  9  am  Randy  Ebers 
KECM.  125  Lake  view,  Marshall  MO  65340 

MONtETTMO 
The  Ozarks  ARS  Club  Congress  and 
Swapfest,  oity  park  (corner  of  highways  60 
and  37J,  9;00  a,ni.  Talk-in  on  146.37/, 97. 

FINOLAY  OH 
Findlay  RC  (WSFT)  Hamfest,  8  am  ,  at 
Hancock  County  Fairgrounds.  FRC  Hamfest, 
PQ  Box  587.  Findlay  OH  45839-0587. 

BUTLER  PA 
The  Butler  Hamfest,  Buller  Farm  Show 
Grounds  on  Route  6S,  Contact:  John  Varl|en 
K3HJH,  174  Oak  HiJ^s  Heights,  Butler  PA 
16001(412)283-9403, 

SEPt5-19 
ATLANTIC  CITY  NJ 

Southern  Counlies  ARA.  K2BR,  from  Miss 
America  Pageant.  Phone-SS  kHz  (inside  low- 
er General  class  band  edge);  CW-6S  kHz 
inside  lower  band  edge:  Novrce-7.12S, 
21 . 1  SO  M  H  z  QSL ;  SASE  to  SC A  R A ,  Bok  2 1 1 , 
LinwoodNH  08221. 

SEP  18-20 
WRiGHT-PATTERSON  AF0  OH 
The  Base  MARS  station  and  the  Dayton 
ARA,  1300Z-21002  each  day,  AGA1WP  on 
3229.5,  7528.5,  14,528.5,  and  20,874.5  kHz 
and  WeSI  rn  Generaj  CEass  phone  portionss 
of  the  amateur  bands  and  Novice/Tech  10^ 
meter  phone/CW  band.  All  QSLs:  SASE  lo 


WSBL  PO  Box  44,  Dayton  OH  45401  Con- 
tact; Paula  OiGennaro  KA8HQJ,  7136 
PIneview  Dr. ,  Hubef  Heights  OH  45424  ^51 3) 
233-9018. 

SEPt9 
DETFTOITMI 
Southeastern  Mi^chigan  DX  Associalion, 
K8JP,  (Pope  John  Paul  vi&it)  0O01-24OOZ 
Phone,  CW  10  thru  80  meters  QSL"  SASE  to 
Larry  ZaOkowski   KBNLD,    180B2  Gayiord, 
Eraser  Ml  48026 

NORMAH  OK 

The  South  Canadran  ARS,  W50U  Jrom 
1400Z-2400Z,  on  7  237,  14.237.  21  337, 
26  337  phone  phone:  14.067  RTTY/AMTOR; 
14501  packet:  FM-147  060  (f   600);  and 

ATV'439  25.  QSL:  9x12  3 A  39  cent  SE  to 
SCARS  c/0  KD5IT,  2735  Poplar  Lane,  Nor- 
man OK  73072. 

PONCACITYOK 

The  Oklahoma  Independent  ARC  Ham 
Hamgover  Hamfesi  and  eiectronics  show. 
National  Guard  Armory.  9:00  a.m.  Talknn  on 
.37/. 97.  Contact:  Lin  Jacksor}  KA5ZJM,  350 
South  Bifch  St  ,  Ponca  City  OK  74603  ^405) 
762-7299 

SEBASTOPOLCA 

Sonoma  County  Radio  Amateurs,  flea  mar- 
ket, 8:00  to  2:00,  SebastopoJ  Communily 
Center,  390  Morris  St.  VEC  exams.  Talk- in  on 
146  13/73  SCR  A,  Box  116.  Santa  Rosa  CA 
95402.  Table  info  etc.  Atan  NiAL,  (707)  538- 
71 15  eves;  577-3981  days. 

BARRIE  ONTARIO  CANADA 

The  Hes('@  Group,  Barrie  ARC.  Packet  Ra^ 
dio  S  y  mpos  i  u  m,  Georg  i  a  n  College .  9  "30  a.m. 
Talk  In  146.25/146  85  VE3LSR  R  S  0.  An- 
nual  Convention  aJso.  Box  254,  Barrie,  Ontar- 
io L4M  4T2  Canada. 

SEP  19^20 

PEORIA  TL 
EMSP  Peoria  Area  ARC  Superfest  '87,  Expo- 
sition Gardens,  off  Wesi  Northmoor  Rd  6:00 
a.m.  Commercial  buildings  open  9:00.  Talk- 
in  146  16/146  76,  W9UVI  Reserve  for  ban- 
quet. PAARC,  PO  Box  3461 ,  Peoria  IL  61614 
(309)  674-5656. 

WICHITA  FALLS  TX 
WARS  hamfest,  Activity  Center  at  10th  and 
Indiana  Sis,.  8  to  4  19th.  8  to  220th.  TaJk-tn  on 
,74/.  14,  .34/.94,  44@.30/4.30.  All  infO,  reser- 
vations. Steve  Guerra  WB5LCN.  PO  Bov. 
4363,  WitchFta  Falls  TX  76308  (817)  723- 

6500. 

SEP  30 
CAMBRIDGE  MA 
MIT  Electronics  Reseafch  Soci^ety  and 
U  H  F  R  epeater  Ass  oc  i  atjon  FJea  M  a  rket,  9  to  4 
(sellers,  7  a.m  )  Albany  and  Main  Sts  Talk-in 
146.52,  449.2/444.2-PL  114.8{2A)-W1  XM/ 
R.  Contact:  MITUHF  Repeater  Association,  4 
Madison  St.,  Belmont  MA0217B. 

CHICAGO  IL 
Chfcago  ARC.  ^OPEf^  HOUSE-Worid  of 
Amateur  Radio,'  11  to  5,  North  Park  Village. 
5801  N  Pufaski.  Experts  demonstrate  all  as- 
pects of  ham  radijo.  Call  545-3622  for  info: 
Novice  classes. 

ADRIAN  Ml 

The  Adnan  ARC  W8TQe/R  i5th  annual 
Hamfest  8  to  3,  Lenawee  Fair  Grounds.  TaJk- 
in  145.37/444.675  WSTQE/R.  Contact:  Adri- 
an ARC,  PO  Box  26,  Adrian  Ml  49221 

GRAND  RAPIDS  MI 

The  Grand  Rapids  ARC  annual  Swap  and 
Shop  8  a.m..  West  Catholic  High  School, 
1801  Bristol  NW  Talk-in  86/26,  224  64  Ta- 
bles, admission  rates,  etc.  call  Don  Hazel- 
swan  KA8BCI  (616)  3630649:  write  Grand 
Rapids  ARC,  PO  Box  1249,  Grand  Rapids  Ml 
49501. 

PEN{4&AUKENNJ 
The  South  Jersey  R A  39th  annual  Hamfest, 
S  to  2,  Penn^auken  Senior  High  Schoot, 
Route  73  and  Remmington  Ave,  Talk-in 
145.290,  Info/tickeis:  Fred  Hoiler  W2EKB, 
348  Bortons  Mill  Rd.,  Cherry  Hill  NJ  (609j 
793-0577. 


OLD  WESTBUflY  NY 

The  LI  MARC  ARRL  Long  Island  Hamfair, 
7:30  a.m  sellers;  9:00  am  buyers,  the  New 
York  Institute  of  Technology,  Route  25 A/ 
Northern  Blvd  Talk-in  146. 25/. 85.  Contact; 
Henk  Wener  WB2ALW  (516)  464  4322 

SEP  26 
WASECA  MN 

The  Viking  ARC  17th  annual  Swapfest  8 
am,  Waseca  High  School  Talk-in  .34/94. 
Contact:  VARS,  PO  Box  3,  Waseca  MN 

56093 

HORSEHEADSNY 

The  Elmira  ARC  i2Eri  annual  International 
Hamfest  6  a.m.,  Chemung  Couniy  Fair- 
grounds Into/tickewts  Steve  2olko$ky,  118 
East  Sth  St ,  Elmira  Heights  NY  14903 

LUMBERTON  NC 

The  Carolina  ARL  station  KS4S  1300  UTG 
to  2100  UTC  Frequencies:  3  370,  7  240, 
14  290  kHz  on  28.400  kHz  on  the  half  hour. 
Certificate:  QSL  to  CAR  L.,  PO  Box  2208, 
Lumberton  NC  28359 

SEP  26-27 
GRAYSLAKEJL 
The  Chicago  FM  club  Ham  and  Cornputer 
Fest,  Lake  County  Fair  Grounds,  Route  120  & 

45.  Talk-in  146  16/76.  Tickets:  advance  S4: 
gate  $5.  Info/lickeis  SASE  to  Bi^po  Tickets, 
PO  Box  1532,  Evanston  IL  60204. 

FAIRMONT  IN 
The  GCARC  operates  station  W9EBN  from 
1700Z  26-1700Z  27.  Operatton  10  kHz  lower 
end  telephone  band  20-,  40%  90  meters  and 
28.350  Novjce  Band.  Certificate-  OSL  and 
SASE  to  KA9TBM  or  N9FBB  at  call  book  ad- 
dress. 

WALLA  WALLA  WA 
The  Walla  Walla  Valley  ARC  annual  Ham- 

fesi  8  a.m.. Oregon  Community  Building.  Mil- 
ton-Free water  Talk-in  147.88/28,  52.  Con- 
tact: Sernie  Frazier  WA7CBX .610  South  First 
Ave,,  Walla  Walla  WA  99362(509)  529-9879, 

SEP  27 
BOULDER  CO 
The  Boulder  ARC  annual  Fail  Barcfest 
Swap  Meet  8  a.m..  National  Guard  Amory, 

4750  North  Broadway  Talk-in  146.10/70. 
Contact  Dale  Scott  KAffleV,  304  East  Cleve- 
land St.,  Lafayette  CO 80026  (303)  665  2364, 

WILLJMANTrC  CT 

The  Matchaug  ARA  5lh  annual  flea  market 
9:00  am..  Elks  Home,  198  Pleasant  Si  Talk- 
in  ,90/,30,  52.  Contact;  Ed  Ssdeski  KA1HR, 
49  Circle  Dr.,  Mansfield  Center  CT  06250 
(203)456  7029 

GAIN5VILLEGA 

The  Lanierland  ARC  I4th  annuaf  Hamfesi 
8:30  a.m.,  Georgia  Mountain  Center  VEC 
exams  given.  Taik-in  146  07/. 67  Contact: 
Phil  Loveless  KC4UC.  4949  Red  Oak  Dr.. 
Gainesville  GA  30506 (404)  532-91 60 

NEW  BERLfN  IL 
The  SVRC  ham/computer  swap,  Sanga- 
mon County  Fairgrounds  Camping  OK.  Con- 
tact: SVRCi  PO  Box  8252,  Springlield  IL 
62791 

ST.  PETERS  MO 

The  St.  Peters  ARC  3fd  annual  Swapfest  6 
a.m..  Golden  Triangle  Park.  Talk-in  145.41/ 
145. 33  Contact :JaSOnZwyersKA0JVR,  1084 
Crest  wood  Lane,  O' Fallon  MO  63366 

8EREA  OH 

The  Cleveland  Hamfest  Association  annual 
hamtest/compuEer  show  setup  6  a.m.  opens  8 
a.m..  CuyaJ>oga  County  Fairgrounds.  Talk-in 
146.52-  Contaci:  C-H.A.,  PO  Box  81252, 
C  lew  eland  O  H  44 1 8 1  -0252 . 

SEP  27-29 
WASHINGTON  DC 

The  Microwave  Commumcalions  Assoc i a- 
tionannuai  convention,  Ramada  Renais- 
sance Hotet  Theme:  "The  Future  Medium  for 
Emenainment  and  Education."  Contact:  Ele 
na  Selin ,  2000  L  St. ,  N  W,  Suite  200,  Washing- 
ton DC  20036  (301 J  464-8408. 
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Mike  Bryce  WB8VGB 
2225  Mayflower  NW 
Massfifon  OH  44646 

AUTUMN- 
ANTENNA  REPAIR  SEASON 

Have  you  noticed?  The  days 
are  growing  longer,  the  night  air  is 
a  bit  cooler.  Autumn  is  slowly 
heading  our  way.  Before  too  long, 
we'll  have  snow  here  in  Ohro.  So 
right  now  is  the  perfect  time  to  fix, 
tune,  and  install  antennas. 

The  antenna  is  without  a  doubt 
the  single  most  important  piece  of 
equipment  outside  the  shack.  Re- 
member last  year  when  I  told  you 
that  your  QRP  signal  is  only  3  S- 
units  lower  than  someone  running 
100  watts?  Well,  that's  still  true. 
Let's  take  our  example  one  step 
further.  Let's  say  Bob  ts  running  a 
modern  100-watt  solid  state  radio 
into  a  dipole.  YouVe  running  3 
Watts  into  a  dipole.  In  this  exam- 
ple, you'll  really  only  be  3  S-units 
lower.  Yoy'll  be  able  to  break  and 
work  a  fair  amount  of  DX  with  that 
setup.  However,  let's  say  that  Bob 
flips  on  the  switch  to  his  three 
holer  (three  3-500Zs  running  with 
21 00  voits  on  the  ptate)  for  the  kW. 
If  you're  skilled  in  the  fine  art  of 
QRP,  you  still  can  work  some  of 
the  pileups.  Bob  now  switches 
over  to  hts  monoband  wide- 
spaced  beam  on  top  of  a  80-foot 
tower  feeding  the  antenna  with  ni- 
trogen-filled hardline.  You  may  as 
well  shut  down  and  watch  TV,  and 
hope  that  Bob's  rf  doesn't  inter- 
fere with  that.  You  just  can't  com- 
pete on  that  level. 

Antennas  hold  the  key  to  suc- 
cessfut  QRP  operation-  Nothing 
less  than  the  best  will  do.  Any- 
thing less  than  optimum  antennas 
will  cause  nothing  but  grieL 

How  do  you  go  about  installing 
the  best  antenna  for  your  station? 
Learn  the  basics,  purchase  the 
ARRL  Antenna  book,  and  read 
this  month's  issue  of  73  cover  to 
cover.  It's  full  of  antennas  to 
dream  about  and  to  build. 

The  efficiency  of  the  antenna 
system  is  number  one  on  your 
list-  Antennas  should  be  the  pri- 
mary consideration  when  upgrad- 
ing the  QRP  station.  Some  of  the 
stuff  I  have  used  to  make  con- 
tacts wouid  leave  most  people 
rolling  on  the  floor  with  laughter. 
A  lot  of  my  gear  is  wired  and  test- 
ed with  alligator  leads,  but  it 
works*  My  point  is  this—if  it  pro- 


duces rf,  it  needs  an  effective  an  • 
tenna  towork. 

After  moving  to  the  city,  I  found 
that  installing  an  80-meter  di- 
pole within  a  city  lot  takes  quite 
a  bit  of  skill.  I  was  able  to  shoe- 
horn every  inch  of  wire  within  the 
lot,  but  the  antenna  wasn't  any- 
thing to  write  home  to  Mom  about. 
How  does  one  improve  the  effi- 
ciency of  the  antenna  system? 
Follow  these  steps  and  you  will 
begin  to  fill  up  those  log  sheets 
faster  than  before. 

Let's  start  with  the  transmitter. 
From  the  coax  connector  to  the 
antenna,  how  many  OTHER 
things  are  in  the  line?  Wattme- 
ters? Antenna  switches?  swr 
bridges?  Three  dozen  barrel  con- 
nectors? Step  one:  get  rid  of  ALL 
UNNECESSARY  DEVICES  IN 
THE  FEED  LINE  TO  THE  ANTEN- 
NA. This  is  of  utmost  Importance 
when  running  QRP.  The  kW  boys 
can  stand  to  lose  a  watt  or  two  in 
the  swr  bridge,  connectors,  and 
whatnots,  but  you  CANT!  When 
you  only  have  two  watts  to  start 
with,  you  just  can't  afford  to  iose 
half  a  watt  or  so  in  feedline  good- 


Photo  A .  One  of  the  baiuns  on  my  antenna  system.  Note  coax  sealer  and 
the  soldered  connection  to  the  bafun  and  antenna  wire^ 


great  critters  for  adjusting  an  al- 
ready resonating  antenna,  en- 
abling operation  from  one  Br\d  of 
the  band  to  another,  but  they  are 
not  for  the  purpose  of  resonating  a 
poor  antenna  for  a  second  band. 
Sometimes  the  use  of  a  tuner  is 
mandatory,  as  is  the  case  with  the 
G5RV  antenna. 

The  curse  of  ham  radio  op- 
erators: swr.  Don't  concern  your- 
self with  getting  the  swr  bridge  to 
read  exactly  1:1,  It  will  not  make 
much  difference  if  the  antenna 


''Antennas  hold  the  key  to 
successful  QRP  operation, " 


ies.  The  only  time  I  install  a 
wattmeter/swr  bridge  is  during 
testing  or  troubleshooting  the  an- 
tenna system.  The  only  switch  in 
the  antenna  iine  is  B  remote 
Healhkit  switch  mounted  on  the 
tower.  When  I  change  from  one 
radio  to  another,  I  reach  behind 
the  radio,  unscrew  the  antenna 
lead,  and  move  it  to  the  other  ra- 
dio. Yes,  this  is  slow  and  wears 
out  the  connectors  and  the  cable, 
but  that's  the  way  I  do  it.  Remem- 
ber that  even  the  best  antenna 
switch  in  the  world  has  some  in- 
sertion loss,  even  if  the  loss  is 
measured  in  fractions  of  a  dB.  Add 
al!  those  fractions  together  and 
you'tl  end  up  with  a  dB's  worth  of 
loss  just  in  switches. 

Got  an  antenna  tuner  in  line?  If 
you  try  to  kid  yourself  into  thinking 
you  can  resonate  your  40- meter 
dipole  on  160,  think  again.  It's 
possible,  but  so  much  of  the  rf 
is  going  nowhere  In  the  tuner  that 
very  little  is  making  it  to  the 
antenna.   Antenna  tuners  are 


swr  is  1:1.8,  or  even  a  bit  higher. 
Some  of  the  newer,  solid-state  ra- 
dios will  reduce  their  output  if  the 
swr  is  too  high,  but  we  need  not 
worry  about  swr  shutdown  when 
running  two  watts.  I  sleep  just  fine 
with  an  swr  of  1:3:  a  bit  higher 
than  that,  and  Tit  toss  and  turn 
some  at  night. 

What  type  of  coax  is  running  up 
to  the  antennas?  What  condition 
is  it  in?  When  was  the  iast  ti  me  you 
replaced  the  coax?  These  are 
some  of  the  little  things  that  need 
yoLfr  attention  to  achieve  maxi- 
mum antenna  efficiency. 

What's  the  best  coax  to  use? 
Just  get  a  good  brand  name  and 
remember  the  old  saying,  "You 
get  what  you  pay  for.''  This  is  oh— 
so  true  when  it  comes  to  coax. 
I  have  been  running  RG-SU  as 
the  main  feed  to  the  antennas  in 
my  shack  for  some  time  now, 
and  have  found  ft  to  be  perfect 
for  connecting  the  antennas  to 
my  remote  switch.  However, 
some  of  the  newer  cable  Tve 


read  about  offers  better  speci- 
fications than  the  RG-8U,  These 
cables  include  the  following: 
Belden  9913,  which  is  great  for 
2  meters;  and  450,  which  is  some- 
what of  a  poor  man's  hard- 
line. You  might  also  use  RG-213 
and  RG-217;  the  RG-213  being 
the  most  popular.  The  cables  RG- 
214  and  RG-223  are  double- 
shielded  versions  of  RG-213  and 
RG-217.  In  my  opinion,  the  use 
of  double-shielded  cable  for  HF 
operation  is  overkill.  RG-8U  is  a 
rather  thick,  heavy  coax  which  is 
cumbersome  to  use,  and  I  prefer 
to  use  the  micro-8  cable  (also 
called  mini-8  or  RG-3X).  For  good- 
ness sake,  don't  use  RG-58U 
cable  anywhere,  not  even  for  mo- 
bile use! 

Coax  cable  should  be  replaced 
every  five  years.  I  know.  .  .who 
does  that?  Well, /do  (it  is  true, 
however,  that  I  don't  have  an  80- 
foot  tower,  so  the  cost  is  very  low). 
For  a  dedicated  low-power  opera- 
tor, however,  even  with  a  high 
tower,  it  is  money  well  spent. 

From  the  coax  to  the  actual  an- 
tenna, what  is  the  best  antenna? 
The  one  that  works  on  your  size 
lot.  Don'l  use  traps  in  the  antenna 
if  you  can  avoid  them^  as  they  are 
'Mossy";  use  resonant  antennas 
instead.  To  operate  a  multi-band 
antenna,  try  a  G5RV  and  a  tuner 
(another  "lossy"  device  but  nec- 
essary for  the  G5RV).  My  city  lot 
will  not  hold  a  40-meter  dipole 
horizontaL  I  configured  it  to  a  in- 
verted vee.  If  that  is  also  your 
plight,  keep  the  ends  of  the  vee  as 
high  off  the  ground  as  possible. 
Use  a  side  arm  to  keep  the  apex  of 
the  vee  out  and  away  from  the 
tower. 

Baiuns — who  knows  how  well 
they  function,  but  they  sure  are 
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nice  to  connect  coax  to.  Book  after 
book  has  been  written  about  the 
benefits  and  evils  of  these 
devices.  I  use  one  on  every  coax- 
ial feed  antenna.  Do  they  work  for 
me?  I  jusi  can't  say? 

When  connecting  the  coax  con- 
nector to  the  antenna,  with  or  with* 
out  a  balun.  first  wrap  a  Jayer  of 
electrical  tape  around  the  PL'239. 
Then  wrap  the  connection  with 
some  of  that  sticky  coax  connec- 
tor seaier,  such  as  Coax  Sear, 
which  you  can  gel  at  Radio  Shack. 
ITie  tape  allows  the  coax  sealer  to 
be  removed  without  too  much 
mess.  This  is  the  idea)  thing  to  do 
tf  you  like  to  experiment  with  an- 
tennas and  are  constantly  chang- 
ing the  feed  (ine. 

For  20.  15,  and  10  meters, 
some  type  of  directional  antenna 
is  a  must.  You  can  use  a  dipole, 
which  hasn't  the  gain  ar>d  direc- 
tionality of  a  beam  (either  quad  or 
yagi),  but  you're  rowing  upstream. 
I  have  been  using  a  old  Wilson 
system  for  two  years,  and  find  it  to 
t>e  quite  satisfactory.  For  those 
with  limited  funds  and  smaller 
lots,  check  out  the  Butternut  But* 
terfty  beam. 

Unless  you  have  the  time  and 
the  space  for  all  those  radial s, 
think  twice  about  the  use  of  a  verti- 


cal antenna.  It  has  all  those  traps 
to  worry  atxiut.  The  vertical  would 
produce  very  good  DX  because  of 
its  low  angle  of  radiation  but,  in 
most  cases,  the  installation  is  not 
perfect  and  the  results  suffer.  Ver- 
tical antennas  radrate  poorly  in  all 
directions. 

In  summary:  remove  all  inline 
goodies  from  the  coax;  use  reso- 
nant antennas;  fit  the  greatest 
amount  of  antqnna  into  the  given 
space:  use  high-quality  coax  and 
replace  it  every  five  years;  and 
seal  the  coax  connections  against 
the  weather.  Also,  use  a  direction* 
al  antenna  for  20,  15  and  10  me- 
ters and  resist  the  temptation  to 
install  traps  in  the  antenna,  Don't 
worry  too  much  about  obtaining 
1:1  swr  Finally,  remember  i hat  no 
one  QRP'er  will  ever  know  every- 
thi  ng  there  is  to  know  about  anten* 
nas.  That's  a  tact  of  life. 

I  got  letters  from  a  lot  of  home- 
brewers  who  built  the  6L6  special. 
I  plan  to  do  a  6L6  update  very 
soon.  Keep  the  photos  coming. 
Who  says  no  one  builds  any- 
more— QBP'ers  do! 

That's  about  all  for  this  month. 
Next  month  111  dig  into  the  mail 
bag,  since  October  marks  the  first 
anniversary  of  the  QRP  column  in 
73  Magazine .  ■ 
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Chod  Hams  VP2ML 

PO  Box  488 1 

SanfB  Rosa  CA  95402 


ANDAMANS  ADVENTURE 

[Bernhard  Sletan  DL2GAC  is  a 
world  traveHer  who  saves  up  his 
funds  whtle  workmg  in  West  Gef- 
many,  and  then  takes  a  protonged 
(many  months)  DXpedition  to 
various  rare  and  exotic  loca 
tions.  Many  DXers  would  love 
to  follow  that  life  sty(e<  &ernhard 
recently  returned  (rom  several 
monlhs  in  india,  mcludmg  the 
Andaman  Islands,  and  he  shares 
his  experiences  with  73  read- 
ers.-VP2ML] 

As  VU2BMS  in  India,  I  had 
worked  the  VU4APR  Andaman 
son  (he  first  day  oi  Iheir  opera- 
Uon  and  the  thought.  'Why  not 
go  there  again?"  flashed  through 
my  mind  So  I  extended  my  pro- 
posed stay  in  India  for  two  weeks 
and  got  a  booking  from  Madras 
to  Port  Blair  and  an  open  ticket 
from  there  to  Calcutta  In  Madras 
I  heard  that  two  stations  were 
set  up  m  Port  Blair,  one  at 
the  Tounst  Home  and  the  other 
at  a  S-star  hotel  My  fhghi  left 
a!  6  20  am  Afler  I  arrived  \ 
booked  into  the  Youth  Hostel 
in  Pon  Blair,  which  is,  at  5  rupees 
per  night,  the  cheapest  place 
to  stay  An  hour  later  I  went  look- 
ing for  the  stations  The  Tourtbl 
Home  I  knew  ana  it  ftttod  as  a  suit- 
able QTH  The  5  star  hotel.  I 
guessad,  would  probably  be  new* 
ly  constructed  (const ructK3n  is  siilt 
going  on)  Aasiana  Hotel  My 
guess  was  correct,  because  on 
approaching  it  I  could  see  a  beam 
on  top. 

The  manager  of  the  hotel  in- 
troduced me  to  the  present  and 
sole  operator  Bharathi  VU2RBI 
and  we  had  a  two  hour  convei 
saiion  and  Junch  together  I  re- 
turned in  that  evening  and  met 
Jose  VU2J0S,  who  was  help 
ing  Bharalhi  !o  hang  the  160-me- 
ler  longwire  antenna  up  higher 
Bharathi  had  only  managed  two 
160-meter  contacts  so  far  one 
with  an  ON  station  [0N4UN.  I 
bet--VP2ML|.  and  the  other.  I 
believe,  with  a  J  A  station  She 
didn'i  try  very  long  afterwards 
Without  success  and  I  don't  think 
there  were  any  other  additional 
1 60-meter  contacts  I  observed  on 
one  side  of  the  room  the  20-meier 
SSB  activity  of  Bhafa**^-  and  on 
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the  other  side  the  40*meter  active 
ty  of  Jose 

I  kept  a  low  proffle  for  the  next 
few  days,  because  1  didn  t  want 
to  spoil  my  reatJy  good  reception 
through  too  much  hanging 
around  For  sure.  I  would  have 
loved  to  get  on  the  atr.  but  my 
Indian  license  was  without  the 
necessary  endorsement  for  oper- 
ation tfom  Andamans, 

On  March  15  three  r^ew  opera- 
tors arrived  by  ship  and  Sun 
VU2MY.  the  director  of  the  Na- 
tional institute  of  Amateur  f^dio 
(NIAR).  came  with  VU2DS  and 
JR  ^  AIB  [o(  the  Japanese  DX  Fam^ 
ily  Foundation— VP2ML|  by  plane 
from  Delhi  via  Madras  The  same 
day  I  attt?nded  a  presentation  of 
our  hobOy  to  a  group  of  about  30 
local  people,  who  were  interest- 
ed in  getting  involved  and  in 
getting  a  ham  license  Maybe 
there  will  soon  be  a  local  licens- 
ee, smce  there  have  already  t^een 
three  or  four  Similar  presenta- 
tions by  the  operators  of  VU4APR 
and  VU4NR0  The  operation  has 
created  a  lot  of  awareness  with 
the  local  people  and  the  local 
administration,  belore  this  opera- 
tion notx>dy  knew  what  ham  rad^o 
was  all  aijoul  They  probably 
thought  of  hams  as  some  kirKi  of 
secret  society  engaged  in  some 
illegal  operation  not  far  away  from 
spying 

Sun  had  come  with  Daljit  Singh 
VU2DS  from  Delhi  who  had  the 
latest  news  Dal|it  is  working  for 
the  monitoring  service  m  Delhi 
and  he  has  been  instrumental 
in  getting  a  license  for  VU4APR. 
He  insisted  that  he  had  come 
as  an  operator  and  not  on  an  ofti- 
missLon,  but  he  has  some 


PhQia  A  Some  aiihe  operators  of  VU4APR  m  the  Andamans  m  front  of 
tfie  Tounst  Home. 


kind  of  presence  with  the  authori- 
ties. Suri  said  that  there  are  ap- 
plications for  operation  from  An- 
damans  from  three  different 
groups  of  foreigners  pending  nghl 
now.  One  is  from  an  OH  group, 
one  from  a  W6  group,  and  anoth- 
er nalfonalrty  he  didn't  mention. 
The  OH  group  applied  a  year  ago 
and  the  W6  group  fairly  recently. 
The  application  tor  the  VU4APR 
activity  has  been  pending  for 
three  years. 

Rajiph  Gandhi  [VU2RG  and 
Prime  Minister  of  India— VP2ML1 
visited  the  Andamans  m  Decem- 
ber 1986  or  January  1937  and 
promised  assistance  from  the 
central  government  for  the  eco- 
nomic development  of  the  islands. 
This  assistance  is  intended  to 
boost  tourism  At  present  there 
are  only  about  300  hotel  beds 
available  in  Pon  Blair  By  1990  the 
planned  number  *s  1000.  There  is 
a  lot  of  new  construction  that 
hadn't  begun  when  I  visited  Port 
Blair  two  years  ago. 

The  construction  of  a  new  ho- 
tel began  in  1986  Its  founda- 
tion is  latd  on  top  of  bunkers  left 


The  new  hotef  Aastana,  Part  Btair,  Andaman  fstands. 


over  from  the  Japanese  occu- 
pation during  Wortd  War  II.  The 
hotel  faces  eastward  toward  the 
open  sea. 

The  visit  of  VU2RG  to  Anda- 
mans was  probably  the  decistve 
factor  in  granting  the  present  li- 
cense and  future  licenses  to  for- 
eigners. Sun  and  Bharathi  had 
an  audience  with  the  Pome  Min- 
ister in  January  and  the  whole 
VU4APR  gang  will  have  one  again 
in  April.  It  was  shortly  after  their 
audience  that  the  license  was 
issued - 

On  March  16  there  was  a 
luncheon  for  all  the  operators, 
myself,  and  JR1AIB.  Sun  talked 
afterward  about  the  QSLing  for 
the  operation.  All  QSLs  should 
be  sent  "direct"  to  VU2APR.  Any 
QSLs  sent  via  bureaus  will  be 
processed  very  slowty.  Suri  said 
that  all  QSLs  tor  VU4APR  and 
NRG  will  be  mailed  by  Apnt  30 
direct  to  the  National  QSL  Bu- 
reaus of  the  different  countnes. 
The  cards  are  already  printed. 
The  group  is  expecting  to  make 
20,000  to  25.000  contacts,  which 
to  my  mind  is  not  a  very  high 
estimate 

I  was  asked  if  I  had  any  com- 
ments on  the  operation.  I  coukl 
have  said  several  things,  but  I 
only  said  that  tor  future  opera- 
tions they  should  try  to  get  more 
shorter  callsigns.  They've  been 
discussing  operations  in  Lak- 
shadweep  {Laccadives}  and 
Bhutan  Operations  should  be 
under  one  callsign  without  the 
addition  of  'operator' ^  Identi- 
fications like  VU4APR/RBI/JOS 
are  according  to  Indian  rules. 
VU2DS  responded  that  tor  fu- 
ture activities  this  will  be  no  prot>- 
tern.  He  said  that  the  next  group 
could  get  VU4A,  tor  example^  as 
a  call.  ■ 
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KANSAS  AND  MfSSOURE 
FACE  OFF 

Last  month,  I  ended  by  saying  j 
would  attempt  to  explain  the  cur- 
rent rivalry  over  coordination  ef* 
forts  for  the  Kansas  City  area 
that's  been  plaguing  Kansas  and 
Missouri.  Wefl,  I  tried*  In  fact,  I 
spent  the  better  part  of  several 
weekends  trying  to  put  together  a 
short  history  of  the  problem. 
Guess  what?  A  '^short  history" 
took  up  sixteen  double-spaced 
pages.  And  that  was  far  from  com- 
plete! So,  rather  than  a  detailed 
explanation  of  just  who  is  goring 
whose  ox — let's  keep  it  short  and 
sweet. 

About  two  decades  ago  there 
was  no  coordinator  fof  either  Kan- 
sas or  Missouri.  They  weren't 
needed  then.  But,  when  more  and 
more  repeaters  look  to  the  air  in 
Kansas  City,  a  local  ham  set  up 
as  a  coordinator  to  help  *'keep 
the  peace."  Since  growth  in 
Kansas  City  was  more  rapid  than 
the  growth  In  more  rural  sec- 
tors of  both  states,  this  system 
worked  well 

Enter  repeater  politics  and  re- 
peater politicians.  As  more  re- 
peaters  came  on  the  air,  both  Kan- 
sas and  Missouri  felt  the  need  of 
statewide  repealer  councils.  Both 
states  then  formed  counciis. 
Eventually,  however,  someone 
figured  that  these  councils  rather 
than  the  local  hams  should  decide 
who  would  coordinate  for  Kansas 
City.  As  far  as  I  can  tell,  it  wasn't  a 
matter  of  the  existing  coordinator 
doing  a  good  or  a  bad  job.  Rather 
Oust  like  in  the  wodd  of  big  busi- 
ness) the  normal  policy  of  any  ma- 
jor entity  is  to  put  its  own  people  In 
charge  when  It  takes  over.  And, 
like  it  or  not,  fair  or  not,  that's  the 
way  that  business  operates.  It  al- 
so seems  to  be  the  way  most  re- 
peater councils  operate  as  well. 

There  was  only  one  problem. 
The  Kansas  City  coordinator  re- 
fused to  be  replaced!  Instead,  he 
garnered  the  support  of  the  local 
council  of  radio  clubs  and  contin- 
ued performing  Kansas  City  coor- 
dinations. In  the  meantime,  the 
Missouri  and  Kansas  state  coun- 
cils became  a  part  of  a  region  wide 
"umbrella"  coordination  organi- 
zation, the  Mid-America  Repeater 


Council  (MACC),  The  MACC  then 
lent  its  support  to  the  Missouri  Re- 
peater Council  (MRC)  and  the 
Kansas  Repeater  Council  (KRC) 
rather  than  to  the  existing  Kansas 
City  coordinator.  Getting  rather 
complex,  isn't  it? 

That  was  the  status  quo  until 
the  Nebraska  state  coordinator 
and  then  ARRL  VHF  Repeater  Ad- 
visory Committee  Chairman,  Joe 
Bsenberg  WA0WRI,  wrote  to  the 
FCC  Special  Services  Division 
Chief,  Raymond  A.  Kowalski,  ask- 
ing  that  Kowalski  make  a  determi- 
nation in  the  matter.  Ray  did  just 
that.  In  facts  he  did  so  twice.  The 
first  letter  was  to  Eisenberg  in- 
forming him  that  the  FCC  would 
rely  on  regional  or  state  coordina* 
tors  to  determine  the  validity  of 
any  local  coordinator.  Simply  stat- 
ed, the  MRC  and  the  KRC  had  the 
right  to  oust  the  present  Kansas 


ably  be  ham  versus  ham  in  a  court 
of  taw.  Worse,  the  outcome  there 
will  eventually  have  an  impact  on 
us  all. 

My  opinion?  Well,  I've  been  to 
Kansas  City  twice  during  this 
three-year-long  confrontation  and 
Tve  had  a  chance  to  meet  all 
the  parties  involved  and  listen  to 
Ihetr  viewpoints.  Tve  also  read 
the  letter  from  Eisenberg  to  the 
FCC;  Kowalski's  response;  the 
correspondence  from  Mo-Kan  to 
the  FCC;  Kowalski's  response  to 
that;  and  I've  talked  to  Ray  on 
the  phone  many  times  about  this 
and  other  repeater  coordination 
issues. 

Here*s  where  1  become  unpop- 
ular with  some  sections  of  Mid- 
West  ham  radio  society.  Frank- 
ly, I  feel  that  Ray  Kowalski  made 
the  right  decision  when  he  said 
that  in  all  cases,  the  FCC  would 
rely  on  state  and  regional  coor- 
dinators to  give  sanction  and  va-^ 
lidity  to  the  work  of  any  local  co- 
ordinators. No!  It  may  not  be  right 
from  the  standpoint  of  a  man 
who  has  devoted  17  to  20  years 


'The  move  to  replace  the 

Kansas  City  coordinator ,  .  .  is  based 

on  partisan  politics  rather  than  the 

need  for  greater  expertise. " 


City  coordinator.  As  you  might  ex- 
pect, this  didn't  sit  well  with  most 
of  the  folks  in  Kansas  City. 

Tliey,  in  turn,  bombarded  poor 
Ray  with  their  side  of  the  story 
through  the  Mo-Kan  Council  of 
Amateur  Radio  Ciubs.  Their  ac- 
tion persuaded  Division  Chief 
Kowalski  that  in  this  particular 
case  some  extenuating  circum- 
stances might  exist  that  would 
cause  hirn  to  reevaluate  his  earlier 
decision-  Not  that  such  circum- 
stances did  exist,  only  that  they 
might  exist. 

Anyhow,  at  this  time,  that's  how 
the  situation  stands.  The  Mo-Kan 
Council  supports  the  long-time  lo- 
cal Kansas  City  coordinator  and 
the  statewide  councils,  with  the 
apparent  backing  of  the  regional 
umbrella  organization,  are  deter- 
mined td  put  their  own  man  in 
power. 

Since  the  FCC  is  so  wishy- 
washy  and  refuses  to  make  a  final 
determination  one  way  or  the  oth- 
er, and,  since  neither  side  ap- 
pears ready  to  give  even  a  frac- 
tion of  an  inch,  1  can  see  only  one 
way  that  a  final  determination 
can  be  reached.  Sadly,  it  wiil  prol> 
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of  his  life  coordinating  repeaters 
and  now  feels  as  if  he's  been 
kicked  tn  the  face  by  a  bunch  of 
newcomers.  Morally,  however, 
it's  the  correct  decision  because  it 
takes  into  consideration  some- 
thing  far  more  important-^the 
needs  of  the  many  may  outweigh 
the  needs  of  the  few. 

After  all,  this  is  1987.  not  1967. 
and  what  worked  well  during  60s, 
70s,  and  eady  80s  may  not  work 
well  in  the  late  80s  or  on  into  the 
21st  century.  In  the  70s,  Kansas 
City  could  afford  to  isolate  itself 
from  other  state  or  regional  coor- 
dination efforts  with  Utile  adverse 
impact.  I  don't  think  this  is  possi- 
ble today.  However,  in  the  same 
breath  I  ask  the  MRC,  KRC,  and 
MACC  why  it's  so  ''politically  im- 
portant" for  them  to  replace 
someone  who  has  volunteered  17 
years  of  his  life  to  a  project.  Obvi- 
ously, if  he  didn't  have  the  exper- 
tise, he  would  have  been  run  out 
of  Kansas  City  on  a  rail  years  ago. 
Instead,  when  the  state-wide 
councils  tried  to  replace  him,  an 
entire  city  rallied  to  his  side.  This, 
more  then  anything  else,  con- 
vinces me  that  the  need  to  replace 


him  *s  purely  political  in  nature. 
Not  that  the  move  itself  is  wrong, 
but  rather  that  it's  based  on  parti- 
san politics  rather  than  the  need 
for  any  greater  expertise. 

Is  there  any  solution?  Yes,  and 
it*s  a  simple  one,  Let  the  current 
and  popular  Kansas  City  coordi- 
nator continue  in  the  role,  but 
bnng  him  under  the  auspices  of 
the  KRC,  MRC.  and  MACC. 

Will  this  happen?  It's  doubtful. 
Too  much  "ox  goring"  has  taken 
place  and  from  my  observations 
when  1  visited  Kansas  City  last 
April,  1  can  only  say  that  everyone 
appears  intransigent.  And,  that's 
why  1  think  that  this  will  be  the  first 
"coordinator  vs.  coordinator'* 
case  to  land  in  the  courts.  In  the 
meantime,  it's  the  hams  of  the 
area  who  will  suffer  the  most. 

HF  HEROES 

We  have  some  new  local  he- 
roes in  southern  California.  They 
are  hobby  radio  enthusiasts  and 
they  are  credited  with  using  their 
radio  gear  to  save  the  lives  of  a 
couple  on  a  storm  ravaged  yacht. 
But,  there's  an  interesting  twist  to 
this  story»  Here^s  what  happened. 

Searchers  from  the  U.S.  Coast 
Guard,  guided  by  radio  hobbyists 
in  Tahiti  and  southern  Califor- 
nia, rescued  a  couple  from  Wash- 
ington state  who  had  been  adrift 
for  three  days  on  their  damaged 
sailboat  abouft  720  miles  south- 
southwest  of  San  Diego, 

The  drama  began  June  18 
when  an  operator  from  Laguna 
Beach.  California,  identified  only 
as  Dean,  called  the  Coast  Guard 
Station  in  Long  Beach  to  relay 
information  from  an  operator  in 
Tahiti  named  Gerard  of  the 
yacht's  distress  calL  The  Coast 
Guard  had  been  looking  for  the 
boat  since  it  was  reported  missing 
on  June  18.  The  first  search,  by 
Coast  Guard  jet,  had  covered  an 
area  of  about  3,000  square  miles. 
In  a  follow-up  search  June  19  the 
Coast  Guard  scoured  an  additon- 
al  16,000  square  miles  of  the 
Pacific,  Both  searches  turned  up 
nothing,  so  the  call  from  Dean  was 
welcome. 

According  to  Dean,  he  got  a  cafl 
via  radio  from  Gerard,  who  said  he 
had  received  a  message  from  a 
ham  on  a  distressed  vessel.  The 
Grasse  Matinee,  a  29-foot,  home- 
built  sailboat  owned  by  Patrick 
and  Susan  Thomas  of  Wood- 
Inville,  Washington  had  lost  its 
mast  in  a  storm. 

When  the  Coast  Guard  got 
Dean's  cali  they  knew  exactly 
which  boat  he  was  talking  about. 
But  they  didn't  know  the  boat's 


postlon  or  the  condition  of  the 
crew.  Tiie  Coast  Guard  asked 
Dean  to  contact  Tahiti  again  and 
find  out  the  color  of  the  vessel  and 
the  type  of  radio  gear  on  board. 
Dean  and  Gerard  worked  four 
hours  on  the  air  and  were  able  to 
get  not  only  the  information  re- 
quested, but  they  also  learned 
that  the  boat  had  iosi  its  rudder  as 
well  as  its  mast  in  the  storm. 

The  Coast  Guard  called  Dean 
again  on  Friday.  June  19  to  tell 
him  that  another  Laguna  Beach 
operatof ,  Gregg,  had  made  direct 
contact  wilh  the  Grasse  Matmee. 
Gregg  was  able  to  gel  the  exact 
coordinates  of  the  vessel  for  the 
Coast  Guard.  Mrs.  Thomas  then 


asked  Gregg  to  call  her  mother.  "I 
spoke  with  her  mother,"  Gregg 
told  the  press,  *'  .  she  was  wor- 
ried sick  and  not  very  optimistic/' 
Even  the  Coast  Guard  assumed 
the  boat  had  gone  down,  Gregg 
added  ihal  the  couple  sa^d  that 
with  70  gallons  of  drinking  water 
and  a  iwa*month  supply  of  food  on 
board  they  had  hoped  lo  drift  to 
Hawaii.  Gregg  added  that  white 
he  kept  Mrs.  Thomas  on  the  radio 
the  Coast  Guard  was  able  to  zero 
in  OR  the  exact  location  of  the 
strandecf  boat.  The  Coast  Guard 
cutter  Venturious  was  sent  to  tow 
the  Grasse  Matinee  into  San 
Diego  hartror. 
By  now  you  may  have  guessed 


the  "twist"  to  the  story  that  I  men- 
tioned earlier.  While  medra  ac- 
counts in  the  Los  Angeles  area 
referred  to  Dean,  Gregg,  and  Ger- 
ard as  ''amateur  radio  operators, 
or  hams,"  a  call  to  Gordon  West 
WB6NOA  of  Gordon  West's  Ra- 
dio School  showed  thfs  was  not 
the  case.  Gordon  is  an  avid  recre- 
ational  sailor  and  probably  the 
most  attuned  person  In  the  world 
to  what's  happening  in  personal 
radio  on  the  high  seas- 

All  three  of  the  hero  radio  enlhu- 
siasts  involved  in  the  rescue  are 
10 1f2-meter  HF  operators,  and  all 
communteatioo  took  place  on 
27.470  MHz  and  27  800  MHz  (just 
above  the  Class  D  CB  channels 


and  below  the  lO-meter  amateur 
band).  All  quite  legally  since  this 
was  definitely  an  '^Emergency 
Operation." 

But  here's  the  real  zinger,  Gor- 
don only  learned  about  this  when 
he  recejved  a  phone  call  from  the 
pair  of  Laguna  Beach  radio  en- 
Ihuiasts  asking  how  they  could  get 
their  amateur  radio  licenses.  West 
added  that  both  are  now  enrolled 
in  a  ham  radio  training  class. 

By  the  time  you  read  this,  both 
of  these  radio  heroes  should  be 
hams.  The  pair,  who  live  not  lar 
from  those  of  us  who  wnte  the  fate 
shift  from  Los  Angeles,  have  the 
right  kind  of  sluff  and  will  be 
darned  good  hams.B 
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Mike  Stone  wa0QCD 
POBoxH 

Lo¥¥den  I  A  52255 

CLUBS  AND  ATV:  PART  II 

Last  mgnth  we  talked  about 
ATV  Cfubs  and  the  importance  of 
having  them;  how  they  can  be  a 
major  influence  on  developing 
fast-scan  TV  (and  SSTV/FAX)  in 
your  area.  Vvs  received  dozens  of 
letters  over  the  past  few  years 
concerning  the  pros  and  cons  of 
clubs  and  the  good  ihey  do  for 
VHF/UHF  activity  (even  a  few 
about  how  detrimental  they  can 
become  when  politics  enter  in 
and  the  power  shifts  from  the 
do-gooders,  creators,  and  build- 
ers lo  the  bitchers,  moaners,  and 
compiamers). 

All  clubs  have  one  thing  in 
common,  whether  they're-  horse 
clubs,  bowling  clubs,  gun  clubs, 
or  amateuf  radio  clubs.  They  atl 
have  MEMBERS.  With  members 
come  varied  tdeas,  opinioris, 
levels  of  volunteer  activity^  and 
(no  matter  how  you  try  to  prevent 
It)  politics.  I've  dealt  with  several 
clubs:  revived  some  that  were 
dead  or  dying,  created  new  ones, 
been  a  passive  member  in  others, 
and  held  offices  in  still  others.  I 
can  see  both  sides  of  the  coin, 

Constituttons  and  Byfaws 

The  most  important  document 
in  any  club  is  its  constitution.  Un- 
fortunately, it  is  usually  over- 
looked, neglected,  taken  from 
some  other  group  or  from  a  gener- 
al sample,  or  provided  by  the 
ARRL,  Most  clubs,  in  the  forma- 
tion stage,  don*t  recognize  the 
problem  of  Just  what  they  want 
their  constitution  to  say.  A  insti- 
tution can  be  made  to  read  and  to 
do  anything  the  founding  fathers 
want  it  to  do. 

We  went  through  our  local  ATV 
club's  constitution  and  bylaws  re- 
cently. Back  in  1979  when  the 
club  was  "unofficially"  formed,  it 
was  a  real  battle  getting  this  piece 
of  legislation  created,  agreed  to, 
and  passed.  First,  we  asked  ev- 
eryone's opimons  about  what  Ihey 
thought  it  should  contain  (we  got 
very  little  specific  material).  Sec- 
ond, I  drew  up  the  first  draft  and 
presented  it  at  one  of  the  quarterly 
meetings,  it  was  shot  full  of  holes. 
I  then  broadened  it,  added  recom- 
mended changes,  retyped  il,  and 
presented  it  at  the  next  quarterly 
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unique,  amateur  ATV-based 
piece  of  legislation.  If  you  would 
like  a  copy,  send  me  a  SASE  and 
ril  be  happy  to  send  one. 

BUILD  A 
REMOTE  TRANSMITTER 

One  of  the  ways  to  generate 
new  activily  and  interest  in  fast- 
scan  UHF  TV  in  your  area  is 
for  your  ATV  group  or  club  to 
undertake  a  remote  transmitter 
project.  These  are  easy  to  build 
and  simple  to  interface,  and 
the  FCC  has  regulated  the  op^ 
eratFon  and  control  of  such  trans- 
mitt  ers. 

Of  course,  the  first  step  in  the 
project  is  to  get  a  callsign  from  the 
FCC,  Before  starting  construction 
on  the  project,  identify  a  site  with 
both  physical  access  arKl  access 
to  power  lines.  Obviously,  the 
higher  the  location  the  better.  For 
actual  construction  of  the  project 
you  will  need  a  reliable  one-Watt 
transmitter  (P.C/s  KPA5,  a  TX70" 
1 ,  or  Wy man*s  new  WR- 1 500,  are 
ideal);  power  amplifiers  for  better 
coverage;  a  good,  dependable 
Touchtone^  DTMF  decoder  sys- 
tem: a  BNC  orSO-239  multi-chan- 
nel video  switcher  system,  video 
feeds  (computers,  colorbars, 
cameras,  packet,  RTTY,  TVRO, 
etc.)  to  the  various  channel  feeds, 
and  a  tiuilt-in,  lO-minute  time-out 
unit. 

WDOBCE  Of  Davenport  lA 
doesn't  have  any  slow-scan  TV 
gear  in  his  shack*  yet  we  have 
interfaced  his  ROBOT  400  con- 
verter into  channel  7  of  our  fast- 
scan  TV  RT  system.  He  watches 
ATV  by  piping  the  HF-toned  SSTV 
signals  over  2  meters  and  sends 
from  a  pre-made  cassette.  He 
even  worked  New  Zealand  late 
one  night! 

Our  club's  remote  transmitter 

OFFICIAL  UHF  "BRAT" 

ilEMBER  OF  THE  BIG  RIVER  AMATEUR  TELEVlSlOtf  SYSTPM! 


meeting.  Again*  no  decision. 
Copies  were  then  mailed  to  ail 
members.  A  few  months  later,  an- 
other meeting.  I  thought  for  sure 
we*d  have  a  decision  since  every- 
one had  had  time  to  study  it  in 
great  detail.  More  excuses  (gee,  I 
forgot  all  about  it,  etc.)- 

By  now  we  had  a  bunch  of 
new  members  and*  of  course, 
they  had  *'new"  ideas.  Talk  about 
frustrationt  (See  Fig.  1  for  an 
example  of  "frustrated  ATVers/') 
Td  had  about  all  I  could  take,  so 
I  asked  for  voluteers  to  take  over 
the  project.  One  member  (the 
one  who  seemed  to  be  the  most 
critical  of  and  the  least  help 
with  club  actions  and  projects) 
volunteered.  I  couldn't  get  the 
paperwork  into  his  hands  fast 
enough!  A  special  meeting  was 
scheduled  that  would  deal  only 
with  the  constitution  and  the 
bylaws. 

The  new  chairman  got  a  taste 
of  his  own  medicine  trying  to 
conduct  this  meeting.  He  really 
lost  his  cool,  however,  when  some 
of  the  legislation  he'd  suggested 
(and  had  tried  to  slip  into  previ- 
ously approved  paragraphs]  was 
voted  down.  After  nearly  a  year 
from  the  first  presentation  and  a 
long»  long  marathon  session,  the 
constitution  finally  passed. 

We  were  not  unique.  Most  clubs 
go  through  this  same  process. 
The  imponant  potni  that  we  put 
in  our  constitution  and  bylaws 
what  we  wanted  to  see  enacted 
and  not  a  lot  of  generalizations 
written  for  other  amateur  radio 
clubs.  Our  constitution  is  a 


M^llMtl  tJHin* 


"Let  il  be  kmcjurr,  l|l4t  iHr 
fitKivc  bf«d  H^dN  AnvKiur^ 

ifi9  iA  \ht  BAATS  ATV 

NlCAl  AIV;R  ^v*»wm 


Fig.  1 ,  A  frustrated  A  TV  club  president? 


originally  listed  10  channels  of 
video  TV  feeds  (see  73,  April 
19S6),  but,  recently  we  added  a 
P5  coror  910.25  MHz  AM  TV  link 
(WBOBIZ  ATV/R)  that  gave  us 
ten  more  viewing  channels  for  a 
total  of  20.  Our  members  don't 
know  which  MODE-A  channel  to 
select  (computer  games,  align 
on  test  patterns,  VCR  replay, 
incoming  weather  radar,  monitor 
cameras,  etc.).  A  buill-up  system 
like  this  can  add  much  of  interest 
to  the  fast-scan  TV  mode  in  any 
area. 

FM-TV 

FM  amateur  TV.  big  in  England 
and  other  countries,  is  just  get- 
ting started  here  in  the  United 
States.  I  Ve  been  part  of  some  ear- 
ly FM  testing  involving  color  re- 
ception of  FM. 

There  is  a  rumor  cun^ent  that 
reception  of  FM  TV  on  a  standard 
AM  TV  receiver  is  impossible. 
It  is  also  rumored  that  sending 
on  70  cm  is  illegal.  Neither  rumor 
has  any  basis  in  fact.  Although 
I  recommend  that  wideband  FM 
be  used  on  1200  MHz  or  atwve, 
narrowband  (6-8  MHz)  can 
be  transmitted  and  received  le- 
gally on  standard  TV  sets  at 
439  MHz.  By  using  slope  detec- 
tion and  by  correct  tuning,  you 
can  display  some  pretty  great 
black  and  white  pictures.  Wyman 
Research  (RR  M\,  P.O.  Box  95, 
Waldron  IN  461 82)  is  currently  the 
only  U.S.  distributor  and  commer- 
cial researcher  of  FM  ham-TV 
products. 

Color  tests  with  Merle  Reynolds 
W9DNT  (a  40-mite,  P4-P5  simplex 
FM  signal)  demonstrated  im- 
proved color  on  an  AM  TV  set  o^mr 
that  with  the  AM  mode,  Colors  so 
rich  and  full  of  Chroma  you*d  think 
there  was  somthing  wrong  with 
his  AM  mode.  W9DNT*s  tests* 
conducted  through  an  estab- 
lished AM  ATV  repeater,  worked 
well  as  long  as  he  slid  his  way 
above  the  center  passband  of 
the  AM  recieved  signal  slot. 
Future  tests  are  planned  with  a 
true  FM  receiver.  I  expect  even 
more  signifrcant  results.  Similar 
tests  have  been  conducted  by  the 
Metro  vision  (Washington  DC)  and 
the  Virginia  ATV  Group  on  higher 
frequencies. 

The  FM  signal,  however,  runs 
the  amplifiers  a  lot  harder,  so 
make  sure  to  keep  the  fans  on  for 
proper  cooling.  Wattage  just 
about  doubles  on  the  Bird. 

ATV:  GET  INVOLVED 

What  happened  this  summer  on 
ATV? 


Bill  Brown  WBSELKolthe  Find- 
lay  OH  ATV  group  and  half  of  the 
midwest  watched  live  fast-scan 
TV  pictures  from  a  helium  baltoon 
at  100.000  feet. 

Joe  Muscanere  WA5HNK  of 
PearlandTX  worked  Charles  "Red" 
Seals  WA4GRK  of  St.  Peterburg 
FL  on  1289.0  MHz,  a  mere  746 
miles  (WA4GRK  and  W5V0S  hold 
the  American  70  cm  FSTV  DX 
distance  record  of  937  miles). 

The  sky  was  alive  with  ham 
TV  this  summer — aeronautical 
mobile  TV  operations  from  the 
west  by  W6UBI  and  N6H0;  from 
the  midwest  by  WA8VWY  and 
KA8LWR. 

Marty  Fitzgerald  WDUBCE, 
Davenport  lA  sent  and  received 


SSTV  pictures  on  14.230  MHz  HF 
via  a  local  FSTV  repeater. 

Henry  Ruh  KB9F0  brought 
weather  radar  Touchtone™  callup 
to  the  Chicago  ATV  area. 

Seventeen  new  ATV  repeaters 
went  on  the  air  across  the  country 
this  summer. 


COMING  EVENTS 

NASA's  SSTVer,  Dr.  Tony  En- 
gland WUORE  will  be  the  guest 
speaker  at  two  events:  the  Super- 
fesl»  September  19-20  In  Peoria 
IL  and  the  Minnesota  Hamfesl 
and  Computer  Expo,  October  31 
at  the  Hennepin  Technical 
Centers.  Look  for  color  SSTV  from 
PJtcairn  Jslandl  ■ 


Photo  A.  Herb  Hiidebmnd  WSUBi  and  Jim  Buckman  N6H0S  manning 
the  70  cm  aeronautical  mobile  A  TV  system. 


AMATEUR  TELEVISION 


HAMS  SHOULD  BE  SEEN 
AS  WELL  AS  HEARD! 

TVC-4G  70cm  ATV 

Down  converter 
Now  only  $99 

Delivered  UPS  surface 
in  cont  USA 

•  See  live  action  color  &  sound  like  broadcast  TV 

•  Many  areas  have  ATV  Repeaters  (call  us  or  see  the 

87/88  ARRL  Repeater  Directory  pg-  328  for  your  area) 

•  Most  ATVers  use  home  cameras  and  VCRs  to 
show  the  shack,  projects,  home  video  tapes, 
public  service  events  like  parades,  races,  etc, 

•  Some  repeaters  also  have  weather  radar.  Space 
Shuttle  video,  BBS,  &  computer  video 

IVs  easy  to  start  watching:  JQcm  antenna,  a  TVC-4G 
and  any  TV  set  tuned  to  ch2,  3  or  4.  Our  TVC-4G  tunes 
the  whote  420-450  mHz  band  &  includes  GaAsfet 
preamp  &  mixer,  AC/12vdc  wall  plug,  attractive  shielded 
4x2-5x7  cabinet.  We  also  have  wired  &  tested  boards  for 
the  builder  starting  at  $39.  See  ARRL  Hbk  chapter  20. 
When  you  are  ready  to  try  transmitting,  we  have 
transmitters,  transceivers,  antennas,  and  all  your  ATV 
needs  for  the  70,  33  &  23Gm  bands. 
Hams,  Call  or  Write  for  our  full  catalog  of  ATV  gear! 

{818)  447-4565  m-f  eam-5:30pm  pst. 

P.a  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91006 


Tom  (W60RG> 
Wfaryann  (WB6YSS) 


LIMITED  ANTENNA  SPACE? 
B  &  W  OFFERS  SIX  SOLUTIONS ! 


cCC-O 


cQ=|> 


Barker  &  Williamson  offers  six  new  mu  iff  band  trapped 
dipotes  made  to  fit  in  less  space  tl^an  conventional  anten- 
nas. You  mav  not  have  room  for  that  dream  antenna  farm, 
but  no  ionger  need  limit  your  operating  to  one  or  two 

bands.  TInese  new  antennas  provide  iow  SlWf^  on  every 
ba  nd  making  a  great  conipanion  fortodays  solid  state  rigs. 

•  Direct  feed  with  52  OHM  Coax 

•  1  KW  CW.  2  mj  P.E.P.  SSB 

•  SO-239  Termination 


MODEL 

BANDS 

liWGTH 

PHCt 

AS^  160 

160,  aO,  da  20  IV1ETERS 

137  Ft 

SI  29.00 

AXS ■  160 

160.  30  METERS 

96  Ft 

99.00 

AS-eo 

60,  40,  20  METERS 

76  Ft. 

99.00 

AXS - eo 

60,40.  15  METERS 

6d  Ft, 

99.00 

AS -40 

40,20,  15.  10  MfTEI^S 

40  Ft, 

129.00 

AS     20 

20.  15.  10  METERS 

23  Ft 

99,00 

ADD  S2.00  SHIPPING  &  HANOLINQ 

ALL  oUr  PRODUCl^MADE  IN  USAc  ,  > 

BARKER  ft  WILLIAMSON 

Qua !I1V Communication  Products  Since  1 932  - 
At  your  Distributoiu  Write  or  Cqli  ^-t    :..  |^^^  ; 
10  Canal  Street  Bristoi.  PA  19007    '        "  ^^g 

<2f5)  788-5581  ^^ 


CIRCLE  53  ON  READER  SCRVICE  CARD 


HAM  HAT 


Don't  be  a  stranger  at  the  next 
Hamfest  or  get  together. 
Display  your  NAME, 
CALL,  and  HOMETOWN 
on  our  attractive  summer 
styfe  baseball  cap! 

Our  caps  have  a  white, 
seamless  front  with 
colored  mesh  back  and 
matching  bill.  They  are  one 
size  tits  all,  with  an  adjustable  back. 

Best  of  all,  each  cap  front  is  CUSTOM 
EMBROIDERED  in  a  color  coordinated  thread. 

Hats  come  in:  ROYAL  BLUE,  RED,  and  BROWN 


$ 


7 


SEND:    First  and/or  Last  Name  {max  1 4  letters)  CatI  (maximum  of  6 
letters)  City  and/or  State  (max  14  letters} 


Please  send  checl<  or  money  order,  pius 
S3 ,00  shipping  and  hamdEing  per  order. 
Add  50  cents  SSH  for  eacii  additional 
cap  ordered. 


tj\no\oide\^    f4^ale house 


P.O.  Box  1476  •  Severna  Park,  MD  21 146 


Alfow  4  Ea  6  weel<s  for  delivery,  Maryland  residents  add  5%  sales  \ax. 

WE  WELCOME  INQUIRIES  FROM  CLUBS 


CIRCLE  1 12  ON  READER  SERVICE  CAR^ 
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TTY  LOOP 


MarcL  Leavey,  M.D.  WA3AJR 
6  Jenny  Lane 
Pikesvllie  MD  21208 

For  the  last  few  months  I  have 
been  covering  some  of  the  hard 
and  software  on  the  cutting  edge 
of  RTTY  technology,  computer 
programs,  and  terminal  inter- 
faces. This  month,  I'd  like  to  look 
at  one  section  of  information  ex- 
change that  remains  a  standard 
mode  of  education,  with  a  content 
that's  right  up  our  alley.  The 
mode?  BOOKS! 

Two  books  have  been  reviewed 
here  which  address  themselves  to 
the  amateur  who  uses  digital  com- 
munications; one  to  the  novice, 
and  the  other  to  users  ranging 
from  beginner  to  expert.  By  their 
publication,  they  continue  to 
speak  to  the  vitality  of  this  seg- 
ment of  our  hobby.  Let's  have  a 


An  examination  of  ASCII  is 
next,  with  a  brief  but  meaningful 
tip  of  the  hat  to  various  forms  of 
the  code,  and  various  modes  of 
communication  circuits.  After  a 
look  at  AMTOR,  a  little  less  than 
halfway  into  the  book,  the  discus- 
sion turns  to  packet. 

There  is  no  way  Jim  can  tell  all 
there  Is  to  know  about  packet  in  a 
fifteen-page  chapter,  and  he 
makes  no  pretense  of  doing  that. 
What  he  does  do  is  give  a  good, 
basic  introduction  to  the  topic,  so 
that  when  someone  mentions 
PCS  or  the  like  you  won't  iust 
squint  and  say/'Huh?" 

His  look  at  personal  computers 
is  biased  towards  Commodore 
products,  but  is  generally  worth- 
while. Interfaces  are  covered  in 
three  chapters  that  somewhat 
overlap,  and  seem  to  mention 
most  of  the  current  "hot"  topics.  A 
for-fun  last  chapter  gazes  into  the 
future,  and  lets  alJ  of  us  blue-sky 
on  what's  to  come. 

After  a  few  appendices  and  li- 
censing informationt  Jim  con- 
cludes with  a  "Final  Test,"  a  self- 
examination  to  help  you  appre- 
ciate what  you  learned— painless- 
ly! You  earn  the  Digital  Novice 
certificate  when  you  pass  the  test. 
The  Digital  Novice  is  a  wonderful 
introduction  to  what  many  people 
consider  a  mystical  mode  of  com- 
munication. 

The  Digital  Novice,  by  Jim 
Grubbs  K9EI,  is  published  by 
QSKY  Publishing,  PO  Box  3042, 
Springfield  IL  62708,  and  sells  for 
$9.95  plus  $2.50  postage  and 
handling. 


Photo  t.  All  you  need  to  get  started  in  digital  communications  . 
The  Packet  Radio  Handbook 


Modestly  titled  The  Packet  Ra- 
dio Handbook,  our  second  book 
this  month  is  written  by  Jonathan 
L,  Mayo  KR3T,  and  may  weEl  just 
live  up  to  its  title.  This  profession- 
aity-typeset  paperback,  a  shade 
smaller  than  our  previous  entry, 
weighs  in  with  217  pages,  and 
enough  photographs  and  dia- 
grams to  satisfy  any  editonalty-in- 
clined  individual. 

Logically  enough,  the  book  be- 
gins with  the  question,  "What  Is 
Packet  Radio?'*  In  a  comprehen- 
sive chapter,  packet  radio  is  ex- 
plained in  terms  of  a  digital  sys- 
tem, and  other  important  aspects 
of  digital  communication  are  ex- 
amined. There  is  also  a  brief  look 
at  integrated  circuits  and  micro- 
computers. 

Closer  to  home,  the  next  chap- 
ter deals  with  packet  radio  in  the 
Amateur  Service.  From  the  early 
history,  the  patterns  which  devel- 
oped are  looked  at,  and  with  that 
examination,  some  of  the  quizzi- 


The  Digital  Novice 

In  his  book,  The  Digital  Novice , 
Jim  Grubbs  K9EI,  gives  us  a  light- 
hearted  look  at  digital  communi- 
cations. With  chapter  headings 
like  ^The  Digital  Cave  Dweller." 
and  "Noah's  ARQ—AMTOR,"  he 
sets  the  tone  for  a  volume  that  is 
both  educational  and  fun  to  read. 
Nicely  drawn  cartoon-type  illustra- 
tions complement  the  text,  and 
provide  the  insight  often  needed 
for  sticky  concepts. 

The  book  itself  is  a  12e-page 
paperback,  in  the  familiar  8.5  by 
5.5  inch  size.  The  type  Is  large 
enough  to  read  comfortably,  is 
clear,  and  has  few  typographical 
errors.  If  I  have  any  chticism,  it's 
that  the  lack  of  alternative  type- 
faces, such  as  bold  or  italic, 
makes  the  text  visually  dead. 

The  beginning  of  the  book 
harks  back  to  a  simpler  age,  when 
man  lived  in  caves  and  counted 
with  his  fingers.  Fingers— digits — 
the  Digital  Cave  Dweller!  From 
this  humble  beginning,  Jim  leads 
us  through  analog  vs.  digital  val- 
ues and  the  origins  of  the  modern 
computer. 

Morse  code,  with  its  on/off 
states,  is  a  digital  mode,  too,  and 
that  fact  is  not  overlooked  in  this 
book.  It  goes  on,  though,  to  build 
on  the  base  that  Sam  built  to  show 
the  basics  of  radioteletype  com- 
mynication.  There  is  a  cursory  ex- 
amination of  baud  rate,  shift,  and 
speeds.  Fig.  t .  Pass  the  '  TinBt  Test"  in  K9EI  's  book  and  get  this  certificate. 
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DIGITAL  NOVICE 


This  islotcrliry  ihiU, 


'Wni}j£Sji. 


iias  ^iubitllUtd  evidence  indiizatEnj^  a 

proflctcncy  in 

basic  diglml  cfniuvLiinicatLirjEi  l*c:!iiilquehS, 

Ttitrtfore,  let  U  be  knft^vm  Uy  uW  present 

LhaL  LhJs  Jridividu^iL  qtialLrics  'A^a  a  true 

DtgitBl  NDTfce 

attiJ  e£  eriLilJ&l  i<J  :ii]  (if  tl»e  li^Uii, 
prerogatives  itiid  privileges  aisOi^iatKcl 

with  tllis  hOMOf . 

In  wf thighs  of  Ibese  achfevcTTicnts,  we  set  our 
hand  tfj  Oiis  fJocuTTicnt  this 


FLfi^  a 


Mr.  and  Ms.  Digital  T^ovlce 


198-^ 


^zL^JMj  k-^fi 


Jtm  Gmbba,  K^J 
QSKY  Publishing 


aSKV  PuHjllsliiliiM  PO   Bo?rM41  SlniHi4F]i!i].  Htlxnjla   93?0a 


oal  items  often  observed  become 
clear. 

A  thorough  description  of  the  fa- 
bled Terminal  Node  Controller 
leads  a  chapter  detailing  hard- 
ware systems  in  the  Amateur  Ser* 
vice.  Here  we  look  at  software 
TNCs  vs.  hardware  TNCs,  and  all 
their  varieties.  If  you  have  a  pack- 
et signal,  you  need  to  communi- 
cate with  another  to  make  it  go,  A 
look  at  modulation  techniques  is 
covered  as  wetL 

Two  stations  are  nice,  but  with 
three  you  get  a  network.  Network- 
ing and  other  protocols  are  cov- 
ered in  great  detail.  Between  gate- 
ways, layers,  channels,  and 
alphabet  soup,  it's  afl  in  there,  and 
Jonathan  does  an  admirable  job 
of  getting  it  to  make  sense. 

Setting  up  a  station  is  the  next 
topic  covered,  and  he  covers  it 
widely  and  objectively.  The  issues 
of  choosing  a  terminal ,  TNC,  and 
radio  are  alt  addressed,  and  there 
does  not  appear  to  be  any  overt 
bias  toward  this  system  or  that, 
Some  sample  stations  are  pic- 
tured, ranging  from  a  budget  sys- 
tem on  a  shoestring  to  sharing  a 
terminal  with  another  microcom- 
puter to  setting  up  a  portable 
station. 

Of  course,  there's  a  chapter  on 
operating  practices.  With  photo- 
graphs of  varioiis  screen  displays, 
all  of  the  typical  packet  situations 
are  covered  in  understandable 
language. 

Covehng  available  equipment 
is  fraught  with  danger.  The  lead 
lime  of  a  magazine  is  bad  enough; 
a  book  is  far  worse.  I  find  my- 
self thinking  back  to  some  of 
the  books  J  used  to  state  out  in 
ham  radio,  some  twenty^five 
years  ago,  and  how  dated  the 
"modern"'  equipment  pictured 
would  look  today,  as  I  leaf  through 


the  pages  of  curren!  packet  equip- 
ment m  this  chapter.  Nonethe- 
less, at  the  current  time  the 
overview  is  useful  If  for  no  other 
reason  than  to  demonstrate  the 
diversity  of  equipment  available 
with  so  narrow  a  field  as  packet 
communication. 

And,  as  if  following  some  divine 
inspiration,  this  book  as  well 
ends  with  a  look  into  the  future 
of  packet.  Til  leave  that  reading 
to  you. 

If  you  run,  think  you'll  run*  or 
are  jusi  curious  aboul,  packet 
radio,  you  need  this  t>ook.  1  know 
t  had  tots  of  questions  before 
reading  it.  I  still  have  lols  of  ques- 


tions, but  they  are  more  intelligent 
ones! 

The  Packet  Radio  Handbook, 
by  Jonathan  L.  Mayo  KR3T,  is 
published  by  TAB  Books.  Inc., 
Blue  Ridge  Summit,  PA  17214, 
and  sells  for  $14.95.  tt  should  be 
available  any  place  TAB  books 
are  sold. 

If  you  order  either  of  these 
books,  be  sure  to  tell  them  that 
"RTTY  Loop"  keyed  you  in  to 
their  excellence! 

About  alt  of  the  mail  lately  has 
been  directed  at  the  CoCo  pro* 
grams  published  in  June  and  July 
of  this  year.  I  hate  to  leak  this,  but 
more  is  on  the  way,  for  the  CoCo 


''The  Digitar 

Novice  is  a 

wonderful 

introduction  to 

wtia  t  many  people 

consider  a 
mystical  mode  of 
communication. " 


and  other  computers  as  well.  Just 
make  sure  your  subscription  is  up 
to  date. 

There  have  been  plenty  of 
other  questions,  though,  and 
next  month  will  see  the  old  mail 
sack  dumped  out  on  the  desk, 
rummaged  through,  and  spread 
out  for  you  all  to  see.  As  always, 
I  remain  available  for  your 
comments  and  questions  by 
mail,  CompuServe  (75036,2501), 
or  Delphi  (MARCWA3AJR).  I  try 
to  keep  up  with  you  all,  especially 
the  great  number  of  you  who  leii 
me  that  when  you  get  your  issue 
of  73,  the  first  place  you  turn 
is  right  here— to  RTTY  LooplB 


SAVE 
TIME 

and 

MONEY 

with 

THE 
HAZER 


E  N  G  t  N  E  E  R  1  N  G 


Bring  things  down  for 
safety  and  convenience. 

Ntever  cimib  your  tower  again  with  this  e^ev8tCJ^  system 
AtiterifSiii  and  roialor  mourvt  on  HAZER,  complete  system 
trams  SoyvonnverUcleuprighipoailtOn.SafwIy  lock  system 
Qper£it09  #hd€  r [Rising  or  Jowerlng.  Never  can  fall. 

Compfflle  k\\  includes  winch,  IGO  ft.  ol  cable,  hardware  and 
jhStfiicUans.  For  Rohn  20 and  2S<  G  Towera. 

NBZ«r  2  -  Heavy  duty  alum.  12^  sq  f1  lopd  S297.D0  ppd. 

Hazer  3  -  SlaridaFd  alum  Ssq  ft  bad  S21^.(M}  pp-d. 

Ha£«f  4  -  H«avy  gal  v.  &teeJ  16  sq.  11.  load  S27S.O0  ppd. 

Ball  Thruat  bearing  TB-es  for  any  ol  above  S49.5a  ppd. 

I^ENPRO  Anlenfia  Rolon 

KR-4IX)     1 1  sq.  ft.  Azimum  Rolof  $214,95  ppd. 

Kn-600     IS  sq.  rt  Azimuth  Rotor  S299.i5  ppd^ 

KR-2OO0    27  sq.  ft  Aziniuir>  Rotor  i549.:g6  ppd 

KR'S400    A2- EL  Satellite  Rol Of  S3Mt5ppd 

S*nd  lor  fr««  d«Uiili  of  aluminum  low«r»  t p«ct{tc4itl^ 
«figiri««rvd  lor  uk  wUti  ^w  Har«r. 

Siriliticlfan  gunnimHl  CmH  Iwlav  and  cfungc  to  Vla«, 
MflstafChwrga  ar  m^l  chtcfc  or  rmjniFy  ordvr. 


GLEN  MARTIN  ENGrNEERJNG  INC 
Rie  3  Box  322 
Boonville,  Mo  55233 
316-682  2734 


CtflCLE  72  ON  READER  SERVFCE  CARE) 


NO  TUNERS! 
NO  RADIALS! 
NO  RESISTORS! 
NO  COMPROMISE! 


Jr^^thrie  excillent  reviews  )UST 

>^  DON'T  HAPPEN  BY  CHANCE. 


CALL  US  fOR  A  f RiE  CATALOG 


9V 


*^*mi 


r«<iOtin,  iS4K      *3 


i  ri^  II 


BILAL  COMPANY 

twiu.  OH  M142    PH;  9  i«-ISJ-«»4 


At  BNR,  You 
are  the  Future. 


At  BNR,  weVe  not  just  looking  to  the  future  —  weVe  in  the  busi- 
ness of  defining  and  managing  it.  In  our  network  of  labs  through- 
out  North  America  and  in  the  United  Kingdom,  our  scientists  and 
engineers  are  designing  the  telecommunications  products  and 
integrated  office  systems  that  will  transform  the  way  the  world 
will  communicate  tomorrow. 

Senior  RF  Engineer 

As  a  member  of  the  Product-Integrity  organization  you  will  work 
as  an  RF  Engineering  Consultant  to  a  number  of  H/W  design 
teams.  Responsibilities  will  involve  providing  expert  input  and 
guidance  to  designers  throughout  the  product  development  cycle. 
To  qualify,  you  must  share  our  commitment  to  excellence  in 
design,  have  an  appropriate  Master's  degree  and  at  least  4  years' 
analog/RF  design  experience.  Background  in  antenna/radio 
propagation  theory  and  EMC  regulation  is  highly  desirable, 

U  you  have  the  qualifications,  and  if  you  enjoy  applying  your 
imagination  and  skills  to  team  success,  then  plan  your  future 
with  BNR.  In  addition  loan  outstanding  compensation  and  bene* 
fits  package,  BNR  sponsors  a  professional  development  program 
unsurpassed  in  the  industry.  Our  postgraduate  educational 
assistance  and  Career  Forwarding  programs  offer  opportunities 
and  advancements  throughout  BNR*s  international  network  of 
labs,  as  well  as  within  Northern  Telecom,  Grow  with  a  winning 
team  that  provides  unlimited  potential  for  career  and  personal 
development.  Join  the  visionaries  at  BNR. 

An  equal  opportunity  employer 

Send  your  resumei  today  to: 

BMR^  Inc. 
Human  Resources 
P,0,  BoxD 
AnnArbor,  Ml  48106 


BNR« 


Where  ijm  minds  manage  mmvBUon 


CIRCLE  42  ON  READER  SERVICE  CAUD 
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K6K>  PACKET 


Harofd  Price  NK6K 

ir2f  FordAvB. 

Rodbfldo  Beach  CA  90278 

Tm  noi  getting  much  input 
from  ihe  field  these  days.  This 
may  be  just  summer  inactivity,  or 
it  may  be  that  the  newness  of 
packet  is  wearing  off.  In  any  case. 
Vm  going  to  spend  pan  of  this 
month  and  the  next  saying  bad 
things  about  packet;  maybe  the 
change  of  pace  will  stir  up  some 
activity, 

The  Ollle  North  Show. 

U,  Colonel  Oliver  North  has 
been  testifying  during  the  prepa- 
ration of  this  column.  Aside  from 
the  obvious,  several  things  can 
be  learned  from  the  hearings. 
Here  in  Los  Angeles,  we're  get- 
ting simoltaneous  live  coverage 
on  ABC.  CBS,  NBC.  PBS,  and 
CNN.  Srnce  the  video  is  a  pooled 
source,  (everyone  taps  off  of  the 
same  set  of  cameras),  the  cov* 
erage  is  just  about  identical  on 
those  five  stations;  except  when 
the  anchors  justify  their  sal- 
aries by  talking  over  the  audio. 
That's  when  you  need  a  fast 
finger  on  the  remote  control,  to 
find  a  channel  where  the  an- 
chor has  slipped  out  for  a  trip 
down  the  hall.  The  best  part  of 
the  hearings  comes  during  transi- 
tions, where  one  committee  mem- 
ber takes  over  from  another  one. 
e.g.,  *"Welt»  those  of  us  who 
passed  their  bar  the  first  time 
know  , ." 

In  fact,  even  with  identical  cov* 
erage,  some  networks  manage  to 
bring  the  news  to  me  quicker. 
Since  I'm  radiooriented  (and  pro- 
crastinating like  mad).  I  compared 
the  various  networks  and  found 
thar  PBS  beats  ail  me  competition 
by  about  250  mliriseconds.  The  lo- 
cal PBS  outlet  (KCET).  either  gets 
the  video  direct  from  terrestrial  mt- 
crowave,  or  they're  taking  one 
less  satellite  hop.  ABC  and  NBC 
lie  for  second,  CBS  and  CNN  are 
a  close  third. 

TheHFSTA 

Last  month,  I  included  the  text 
of  a  request  to  the  FCC  for  Special 
Temporary  Authorization  to  allow 
HP  stations  to  run  fully  automated 
and  unattended.  Although  the  text 
of  the  approval  by  the  FCC  was 
not  available  in  time  for  this  col- 
ymn,  Dave  Toth  VE3GY0  reports 


that  the  FCC  has  granted  the  STA 
as  requested  by  the  ARRL.  The 
STA  starts  on  July  7  and  runs  for 
ISO  days.  The  ARRL  can  add 
more  stations  to  the  STA  simply 
by  sending  names  and  addresses 
to  the  FCC.  Although  a  long  time 
in  getting  to  the  FCC.  they  ap- 
proved it  In  short  order,  and  things 
are  or^  track. 

International  Packet 

A  copy  of  some  lARU  (Interna- 
tional Amateur  Radio  Union)  reso- 
lutions was  enclosed  in  a  recent 
mailing  from  the  ARRL  to  mem- 
bers of  the  Digital  Committee.  The 
lARU  is  a  collection  of  national 
amateur  radio  associations;  the 
ARRL  being  a  member.  The  lARU 
has  an  administrative  council, 
which  is  a  sort  of  executive  com- 
mittee that  meets  regularly  and 
makes  recommendations  to  the 
lARU  as  a  whole.  There  have 
been  several  resolutions  from  Ihe 
lARU  and  from  the  Council  thai 
relate  to  packet  in  recent  years. 
The  examples  betow  give  you  the 
feeling  that  not  everyone  looks 
forward  to  continued  exponential 


Packet  Countries  List 

The  following  countries  are  known  to  be  active  on 

Packet.  Addt-     1 

tional 

information 

is  solicited.  TTiis  information  has  been  obtained 

from 

WeRLI,  WD4BIW, 

W9ZRX,   N1DL.  DU1P0L, 

Ke7G. 

K2AAA.  AD8t. 

HK38CA.  W3IWI,  WD9DHt. 

WA60WM,      ! 

WB7DCH.  N61YA.  VK4AHD.  WA60WM. 

'W7LH0 

.  As  ot  07/12/ 

87,  the  list  contams  78  countries. 

3D6, 

4X. 

5H3, 

5N. 

5V. 

6W, 

9K2. 

9M, 

9V. 

A4, 

BY. 

BV. 

CE, 

ai8, 

CP. 

CT1, 

C6. 

OL. 

DU. 

EA1. 

EA8, 

El. 

F. 

FM. 

G, 

Gl. 

6J. 

GM. 

GU. 

GW. 

HA. 

HB, 

HC. 

HH, 

HI. 

HK. 

ML, 

HP, 

HT. 

1, 

JA. 

KHO, 

KH6, 

KG4. 

KL7, 

KP4, 

LA, 

LU. 

LX. 

OE, 

OH, 

ON, 

OX. 

OY, 

OZ. 

PA. 

PJ. 

PY. 

SM, 

ST. 

TG, 

Tl. 

TF. 

T3a. 

VE, 

VK. 

VP2M. 

VS6. 

w. 

XE. 

YB. 

YJ. 

YU. 

YV, 

ZF. 

ZK1, 

2L. 

2S 

Further  Recognfzing;  that  the 
problem  of  controlling  the  content 
of  amateur  radio  communication 
Is  made  more  difficult  by  the 
availability  of  such  stations. 

Resolves:  that  the  Administra- 
tive Council  affirms  the  action 
taken  at  its  Buenos  Aires  meeting, 
in  urging  member-societies  to 
emphasize  to  their  members  the 
importance  of  adhering  to  the 
spirit  and  intentions  of  the  tTU 
Radio  Regulations,  and  of  han- 
dling only  that  traffic  which  does 
conform;  and 


".  .  .  the  ultimate  result 

of  the  HFSTA  might  be  the 

crea  tion  of  a  new  'automa  tic 

unattended  digital  subband',  It 

need  not  overlap  the  current  'RTTY' 

subband,  and  need  not  be  limited 

to  one  300-baud  200-Hz 

shift  frequency.- 


growth  of  packet,  particularty  on 
the  HF  bands. 

"Resolution  87-2.  concerning 
the  relaying  ot  messages  by  ama- 
teur stations;  The  lARU  Adminis- 
trative Council,  Noordwijkerhout. 
April  1987. 

Recognizing:  the  problems 
caused  by  the  handling  by  ama- 
teur stations  of  communications 
having  inapprophate  content,  par- 
ticularly with  regard  to  business 
and  commercial  matters, 

Recognizing:  the  impact  on  oth* 
er  users  of  the  crowded  HF  spec- 
trum from  unattended  store-and- 
forward  ("mailbox")  stations,  and 


Further  resolves:  that  member- 
societies  are  hereby  urged  to  ac- 
quaint their  members  as  lo  the 
undesirable  aspects  of  the  uncon- 
trolled proliferation  of  unattended 
HF store-and-forward  ("mailbox") 
stations.  ** 

The  action  at  the  Buenos  Aires 
meeting  referred  to  above  includ- 
ed Resolution  86-2.  This  resolu- 
tion congratulated  amateurs  for 
developmental  work  in  packet  ra- 
dio, but  went  on  to  make  soma 
recommendations,  which  are  ex- 
cerpted below: 
{86-2  resolves . . . ) 

2)  that  member  societies  are 


urged  to  encourage  amateurs  in 
their  countries  lo  confine  routine 
HF  packet  operations  to  the  seg- 
ments of  the  bands  designated  for 
RTTY  and  similar  modes; 

3)  that  developmental  work  that 
takes  place  outside  the  RTTY 
subbands  should  be  confined 
to  one  frequency  per  band,  with 
the  frequency  to  be  designated 
by  the  International  Secretarial 
for  Intemationai  Communications 
after  consultation  with  the  re- 
gional organizations,  and  by  the 
member-societies  for  domestic 
communications  after  due  con- 
sideration of  regional  band  plans, 
internatronal  and  domestic  regu- 
lations, and  the  desirability  of 
minimizing  interference  to  sta- 
tions using  other  modes  of 
emission; . . . 

As  you  can  see  from  the  above, 
the  lARU  would  prefer  that  HF 
packet  stay  in  the  RTTY  sub- 
bands,  and  that  anything  else, 
such  as  the  STA  network,  be  lim- 
ited to  one  frequency  per  band. 
Unfortunately,  this  is  in  variance 
with  current  conventions,  at  least 
as  practiced  in  many  parts  of 
the  worid  on  20  meters.  I  bring  this 
up  because  these  resolutions 
were  one  of  the  major  stumbling 
blocks  to  getting  the  AR  R  L  to  sub- 
mit the  HF  STA  in  the  first  place; 
many  of  the  prospective  partici- 
pants wanted  more  than  one  fre- 
quency on  20  meters.  The  final 
STA  was  a  compromise;  ihe 
ARRL  dropped  a  limitation  on  the 
number  of  participants,  the  HF 
crew  settled  for  one  frequency  per 
band  for  the  STA. 

While  I  think  that  the  ultimate 
result  of  the  HF  STA  might  be  the 
creation  of  a  new  "automatic 
unattended  digital  subband",  it 
need  not  overlap  the  current 
"RTTY"  subband,  and  need  not 
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be  limiled  to  one  300-t)aud  200*Hz 
shift  frequency.  I'd  tike  to  get  your 
comments,  and,  more  important- 
ly, your  ARRL  director  needs  to 
hear  your  comments.  More  on  this 
topic  in  the  future. 

International  Packet  Numbers 

A  survey  commissioned  by  the 
lARU  in  1985  was  dedvered  at  the 
April  1987  meeting.  The  report  in- 
cludes estimates  of  packet  users, 
mailboxes,  and  digipeaters  for 
European  counlries,  The  percent 
of  packeteers  m  the  amateur  pop- 
ulation ranges  from  a  low  of  1 .3% 
in  the  UK  to  a  high  of  S"tO%  in 
France  and  Belgium.  The  UK  re* 
ports  a  annual  growth  of  300%,  so 
expec!  bigger  numbers  there  next 
year.  The  U.S.  estimate  is  5%  with 
a  100%  annual  growth.  The  US 
reported  380  mailboxes,  most  oth- 
er countries  reported  5-10,  and 
the  UK  had  24.  Several  reported 
that  a  separate  license  was  re- 
quired to  run  a  BBS.  Where 
digipeating  is  legal,  none  of  the 
European  countries  regard  digi- 
peated  packets  as  "third  party." 
This  list  includes  Austria,  Bel- 
gium, France,  Hungary,  the  UK, 
Italy,  Norway.  Poland,  and  Swe- 
den. In  the  U.S.p  strict  interpreta- 
tion of  the  rules  do  regard  digi- 


peaters as  third-party  traffic 
generators.  This  was  one  of  the 
reasons  for  the  waiver  to  the  FCC 
85-105  proceeding  discussed  in 
past  columns. 

ARRL  Packet'Radio 
Conference 

The  Sixth  ARRL  Amateur  Ra- 
dio Networking  Conference  wtll 


9  a.m.  to  6  p.m. 

The  actual  site  is  the  TRW  cale- 
teria  just  south  of  the  white  high- 
rise  TRW  administration  building. 
A  separate  dining  room  will  be  set 
up  for  demonstrations.  Demon* 
strators  will  be  allowed  to  enter 
the  facility  at  8  a,m,  for  set-up.  A 
beginner's  presentation  will  be 
given  at  9  a.m,  The  main  confer* 


''The  HF STA  (Special 

Temporary  Authorization)  starts 

on  July  7  and  runs  for  1 80  days.  The 

ARRL  can  add  more  stations  to  the 

ST  A  simply  by  sending  names  and 

addresses  to  the  FCC. " 


be  hosted  by  the  TRW  Amateur 
Radio  Club  and  the  Southern 
California  Digital  Communica- 
tions Council.  The  conference 
will  be  held  at  the  TRW  Space 
and  Technology  facility  located 
on  Compton  Boulevard  {between 
Freeman  Avenue  and  Aviation 
Boulevard}*  Bedondo  Beach  CA, 
on  Saturday,  August  29,  from 


ence  will  start  at  10  a.m.  The  talk- 
tn  frequency  is  the  W6TRW  re- 
peater, 145.32  kHz,  with  a  -600 
kHz  input. 

The  TRW  ARC  swap  meet  will 
be  located  about  1/4  mile  from  the 
main  cafeieria.  and  personnel  will 
be  on  hand  for  directions.  The 
swap  meet  starts  at  7  a,m.,  and 
runs  through  the  morning.  There 


are  usually  300-400  sellers  at  this 
event.  There  are  no  commercial 
food  estabiishments  within  walk- 
ing distance:  numerous  eateries 
are  within  a  short  drive.  Consider 
bringing  a  box  funch. 

The  offictal  hotel  for  this  year's 
conference  is  the  Torrance  Mar- 
riott, 3635  Fashion  Way,  Torrance 
CA;  for  reservations  phone  (213) 
31 6-3636,  Say  youVe  going  to  the 
Computer  Networking  Confer- 
ence and  receive  the  special  rate 
of  $55.00  (per  night/double  occu- 
pancy). 

The  high-rise  TRW  building  and 
the  area  near  the  cafeteria  was 
the  backgrourKl  for  a  scene  on  the 
planet  Deneva  in  the  Star  Trek 
episode  Operation  Annihilate, 
This  is  just  one  of  the  "onty  in  LA" 
features,  so  make  an  extra  effort 
to  attend. 

You  are  invited  to  announce 
your  intent  to  attend  by  sending  a 
message  to  NK6K  @  NK6K  on 
packet,  or  to  71 635, 1 1 74  on  Com- 
puServe. 

The  ARRL  Digital  Communica- 
tions Committee  will  meet  on  Sun- 
day, August  30.  at  the  Torrance 
Marriott,  and  further  details  will  be 
available  at  the  Saturday  confer* 
ence. 

See  you  at  the  conferencelB 


OHrSOtk  Annwen^trif. 
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Uamsats 


Andy  MacMister  WASZm 
23  W  Romayor  Court 
FearlandTX  77581 

NEW  SOVIET  HAMSATS 

They're  up!  On  June  23rtl.  RS* 
1 0  and  RS*t  1  became  our  newest 
amateur  radio  satellites.  They  and 
the  primafy  payload.  COSMOS 
1861,  appear  to  be  doing  well. 
Thanks  to  the  efforts  of  many 
launch-watchers  and  amateur  sat- 
ellite enthusiasts  around  the 
world,  information  concerning 
RS-tO  and  RS-li  was  availaljle 
within  just  a  day  or  two  after 
launch.  We  are  still  learning  more 
details  about  their  operation  and 
use  through  monitoring  and  from 
Russian  publications. 

RS'lO,  RS'tl,  and  COSMOS 
1861  are  aclually  all  on  the  same 
spacecraft  and  presumably  are 
sharing  the  same  power  system. 
The  Soviel  news  agency.  TASS, 
said  COSIWIOS 1861  is  intended  to 
work  within  the  space  navigation- 
al system  to  determine  the  posi- 
tion of  the  USSR's  sea-going  ves- 
sels and  fishing  Fleets  anywhere  in 
the  world,  The  system  resembles 
the  U.S.  NAVSTAR  Global  Posi- 
tioning System. 

The  navigational  abilities  ot 

COSMOS  1861  might  be  used  by 
UA3CR  during  the  joint  USSR- 
CanadJan  Polar  Expedition  next 
winter. 

So  Wh0t*s  Up? 

A  chart  of  proposed  RS-10  fre- 
quencies appeared  in  the  March* 


1987,  HAMSAT column.  Although 
the  bands  presented  for  each  sat- 
ellite mode  were  correct,  the  exact 
frequencies  usad  are  consider- 
ably different,  Rg.  1  is  a  list  of  the 
new  frequencies  for  the  RS-1 0/1 1 
combination.  Modes  A.  K,  and  T 
have  all  been  operational,  and  the 
ROBOT  auto  transponders  have 
logged  many  contacts  since 
launch. 

Mode  A  *s  the  standard  two  me- 
ters up  and  tef!  meters  down  thai 
we've  been  familiar  with  since 
AMSAT-OSCAR-6.  The  RS  lOHl 
mode  A  transponders  are  non-in- 
verting. If  you  transmit  a  signal 
high  in  the  uplink  passband  using 
upper  sideband,  you  will  come  out 
high  in  the  downlink  passband 
with  upper  sideband. 

The  transponders  are  also  very 
sensitive.  Some  stations  have 
been  able  lo  achieve  reliable 
sideband  contacts  using  only  ten 
Watts  to  a  Ringo  Ranger  omni- 
directional, two-meter  antenna. 
This  was  not  always  the  case 
with  the  previous  group  of  RS 
satellites, 

Mode  K  was  unsuccessful  on 
previous  ISKR  A  satellites  from  the 
Soviet  Union.  Mode  K  uses  15  me- 
ters up  and  ten  meters  down.  Like 
Mode  A,  it  is  non-inverting  and 
sensitive.  On  several  occasions  I 
have  heard  stations  in  the  RS-1 1 
downlink  passband  who  had  no 
idea  they  were  being  heard  via 
satellite.  They  were  using  stan- 
dard E-  or  F-tayer  propagation  for 
their  shortwave  OSOs.  but  also 


Photo  A.  S^tettite  antennas  for  a  Fiefd  Day  near  Gaiveston,  Texas.  An 
ocean  view  with  a  vertical  for  RS  reception,  a  helix  for  70  cm,  and  a 
14-elennenU  crossed  yagt  on  two  meters. 


were  t>eing  re-transmitted  through 
the  satellite's  ten-meter  downtink. 

For  the  uplink  on  15  meters, 
about  100  Watts  to  a  vertical 
should  be  sufficient.  Some  satel- 
lite chasers  using  three-  and  four* 
element  beams  have  had  success 
using  as  little  as  five  Watts. 

When  using  mode  K  on  either 
RS-10  or  RS-11.  there  are  mter* 
esting  limitations  due  to  HF  sub- 
band  allocations.  The  RS-10  up- 
link extends  from  21.16  to  21.20 
MHz.  In  the  U.S.,  this  frequency 
range  may  be  used  by  any  class 
licensee  including  Novices.  Maxi- 
mum power  output  cannot  exceed 
200  Watts  and  onty  CW  can  be 
transmitted  For  RS-11*  with  a 
mode-K  uplink  of  21.21  to  21.25 
MHz,  the  rules  are  very  different. 
Only  Extra  Class  hams  can  use  the 
segment  from  21.21  to  21.225 
MHz.  From  21 .225  to  21 .25  MHz. 
Advanced  class  amateurs  can  join 
the  Extras.  Single  sideband  can 
be  used  on  RS-1 1  if  you  have  the 
appropriate  license.  Oon't  let 
sloppy  operating  procedures  Find 


***  ES-IO  *** 

♦*♦  ES-11  ♦♦* 

Mod 

e  Uplink  Baad 

Dovnliiik  Band 

Uode  Upliok  Band 

Downlink  Band 

K 

21 •16-21. 20 

29.36-23.40 

K 

21.21-21-25 

29.41-29.45 

f 

21,16-21.20 

145.86-145-90 

T 

21.21-21.25 

145,91-145.95 

k 

145. 86- 145-90 

29.36-29.40 

A 

145*91-145. 05 

2B. 41-29. 45 

KT 

21.16-21.20 

29-36-29.40 
145.86-145.90 

KT 

21. 21-21. 2S 

29.41-29.45 
145.91-145.05 

KA 

21.18-21.20 
145.86-145,90 

29.36-29.40 

KA 

21.21-21.25 
145.91-145.95 

29.41-29.45 

Beacons : 

2d. 357,  29.403,  145 

.857,  145,903 

29. 

407,  29.453,  145 

,907,  145.953 

Eobots  (autotransponders) : 
21.12  and  145.82  up,  29.403  doim 

21. 

13  and  145*83  up 

,   29.453  down 

Fig.  1.  Frequency  plan  for  R-tO/U, 
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you  running  voice  in  the  Novioe 
band  or  anything  i  n  the  Extra  band 
if  yoy  don't  have  the  Icense  to 
match. 

Mode  T  makes  its  debut  with  the 
RS-10/11  combo.  Although  15 
meters  up  and  two  meters  down 
may  sound  absurd,  it  does  work. 
Like  mode  K,  the  IS-meier  uplink 
frequencies  have  their  particular 
iicense-onented  resthctions. 

ROBOT,  or  autotransponder, 
operation  vra  RS10/11  has  been 
similar  to  RS-5  and  RS-7,  but  with 
a  few  curious  differences.  While 
listening  to  the  RS-10  ROBOT  on 
29.403  MHz,  pay  attention  to  what 
it  is  Iransmilling,  If  it  is  calling  CO 
and  sendmg  'QSU  21120  KHZ". 
then  ft  Witt  be  listening  only  on  the 
15  meter  uplink.  If  it  hears  noth- 
ing, then  it  wilt  call  CO  again  in 
about  45  seconds  and  announce 
a  new  uplink  frequency  of  145.82 
MHz  Et  cannot  monitor  both  up- 
links simultaneously,  but  will  alter- 
nate between  the  two  and  will 
spend  the  most  time  monitoring 
the  more  active  frequency. 

To  make  contact  with  the  RS-IO 
ROBOT  use  the  following  se- 
quence with  your  call  inserted  ap- 
propriately: RS10  DE  WA5ZIB 
AR.  The  '"AR''  at  the  end  must  be 
a  continuous  dit-dah-dit-dah-dit. 
otherwise  RS-IO  will  completely 
ignore  the  transmission.  I  have 
tned  code  speeds  from  ten  to  50 
words  per  minute.  Best  results 
have  been  around  25  wpm  using  a 
keyboard  CW  generator.  The  RS- 
1 1  ROBOT  works  in  a  simitar  fash- 
ion but  with  different  frequencies. 
Check  the  discussion  of  ROBOT 
operation  jn  the  July  HAMSATS 
column  for  more  details. 

The  ort)it  of  RS-1 0/1 1  has  a  pe- 
riod of  105  minutes,  which  gives  it 
an  attitude  of  about  1000  kilome- 
ters. This  is  sligtitly  higher  than 
AMSAT-0SCAR-8^s  orbit,  but 
lower  than  AMSAT-OSCAR-7  and 
previous  RS  satellites. 


Fig.  2  shows  an  "eJement  set'* 
that  will  allow  you  to  update  your 
tracking  program  for  flS-10/11, 
This  set  will  be  good  for  a  few 
months  at  least,  due  to  the  stabili- 
ty of  the  orbil.  Check  the  AMSAT 
nets  for  updates. 

For  modes  A  and  T  we  can  ex- 
pect excellent  coverage  of  North 
America,  while  those  in  the 
northeast  will  have  access  to  Eu- 
rope on  appropriate  passes. 
Satellite  chasers  to  the  west  can 
expect  good  access  to  Alaska  and 
Hawaii,. 

For  DX  work,  mode  K  may 
provide  some  exciting  surprises. 
Since  two  shortwave  bands  are 
used  for  both  the  uplink  and  down- 
link frequencies,  line  of  sight  isn't 
the  only  propagation  mode  that 
can  be  used  to  make  contacts 
through  the  satellites.  Wlien  con- 
ditions are  right  for  long  distance 
F-layer  propagation  on  ten  me- 
ters, the  same  will  likely  be  true  for 
1 5.  If  nS-tO  or  RS-1 1  is  in  mode  K. 
and  you  can  hear  the  ten-meter 
downlink,  you  can  probably  make 
contact  through  the  transponder 
regardless  of  the  satellites'  loca- 
tion. We  will  be  hearing  of  many 
new  OX  records  via  low-earth-or- 
bit  satellites  while  RS-10  and  RS- 
1 1  are  in  the  sky. 

The  RS- 10/11  integrated  sys- 
tem of  transponders  and  ROBOTS 
is  part  of  a  package  called  BRTK, 
which  stands  for  "Equipment  for 
Radio  Amateur  Satellite  Commu- 
nication.'*  It  was  built  at  the  Tsr- 
oJkovskiy  State  Museum  of  the 
History  of  Cosmonautics  in  Kalu- 
ga, USSR.  It  is  likely  that  the  mode 
designations  K  and  T  stand  for 
Kaluga  and  Tsiolkovskiy. 

The  team  responsible  for  our 
latest  Hamsats  was  headed  by 
Aleksandr  Papkov  and  Vrktor 
Samkov.  Papkov  began  his  sateK 
fite  construction  activities  by 
building  the  telemetry  systems  for 
RS-1  and  RS-2.  These  satellites 
were  launched  in  1978.  Garbled 
telemetry  can  still  be  heard  occa- 
sionally from  RS-1  on  29.401 
when  the  satellite  is  in  sunlight. 
Papkov's  organization  has  been 
responsible  for  several  RS  and 
ISKRA  spacecraft. 

No  details  have  been  available 
concerning  RS-9.  It  has  probably 
been  shelved  pending  a  future 
launch. 

BBS  in  Orbit 

The  long-awaited  Japanese 
Packet  bulletin  board  in  space 
became  available  for  general 
use  above  the  U,S,  on  June  21st, 
Detaits  of  its  operation  can  be 
found  in  the  Packet  column  and 


HAMSATS  column  rn  the  July  is- 
sue of  73. 

WB5IPM  and  VE3JF  were  the 
first  in  North  America  to  connect 
to  ejl  JAS  on  board  FujiOSCAR- 
12  and  leave  messages  m  the 
system.  G3flUH,  designer  of 
the  most  widely-used  F-O-12 
modems,  was  the  first  non-Jap- 
anese station  to  work  the  BBS. 
Fig.  3  presents  an  exampie  of 
what  you  might  sea  on  a  typical 
F-O-1 2  mode  JO  B6S  pass. 

While  the  satellite  is  running 
BBS  software,  rt  will  not  act  as  a 
digipeater.  It  will  support  access 
from  more  than  one  statkin  at  a 
time,  but  operations  are  slowed  by 
heavy  loads.    Although  the  early 


versions  of  the  on-board  software 
can  store  only  50  messages,  the 
list  of  users  is  impressive,  with 
callsigns  from  ail  over  the  world. 

Due  to  schedule  constraints  of 
the  JAM  SAT  engineers,  F-O-12 
was  not  available  for  mode  J  A.  the 
analog  mode,  during  Field  Day. 
Although  this  disappointed  many 
would-be  users  here  in  the  Slates, 
it  provided  needed  BBS  air  time 
for  software  tests.  BBS  and  exper- 
iment days  will  likely  occur  on 
weekends,  while  recharge-  and 
mode-JA  operation  will  be  sched- 
uled during  the  weekdays. 

Field  Day 

Even  without  mode  JA,  satellite 


Object: 

18129 

lot^l  Designation: 

S7-54A 

Blement  Set: 

16 

Sef.  Epoch   (Yaw): 

87 

Ref.   Epoch   (Day): 

180,79529985 

Inclination: 

82.9228 

R.A.A.K: 

48.736B 

Eccentricity: 

0.0010305 

Argument  of  Perigee: 

244,6637 

Mean  Anoioaly: 

115.3451 

Meaji  Motion: 

13,71864092 

Decaf 

6E-08 

Rcf,    Orbit: 

S9 

Fig  2  Keipenan  element  set  forRS-  10/t  1  (COSMOS  1661}, 


BJlJAS>W«5ZIBsFO-i2/J«S-l    naiibOH    vor 
Lhl*   H   coynftMnd    for    H«lp 


.  1.01 


aj IJAS  »4A5Z I Ba  JA9  > 

ei]lJl^>M(ASZJBi'«-+  Aval  labia  command  a  ** 


P           t    Llat    lattifit    10   filv   h«ad«r» 

Ft         1    Llat    all    f 11a   haadara 

H            1    Shcm    this    masKaga 

IC<n>    1    kul    a   fila   numbarad  <n> 

R<n>    t    Raad   «   *ila  nuabarad    <n> 

U           1    Mrita   a   fila 

8J 1JA5  > BEACON E  JAS- 1    RA   87/07 /^&4 

2?:40s36 

238    563   697    661    713   876    087   S62 

003    320 

647   *92   601    62S   634    631    635   634 

6G7    001 

7*1    69»    7«3    704    &69    676    <?25    791 

000    000 

01«    lU     100   000    100    000   001     111 

111    000 

BJlJAS>BEACCMiJAS-I    H0   e7/0?/04 

22:41:00 

Hal  1  boti    M>f*  1  1  abl  a . 

So'ft*4ra    loadad    at    Q7/07/04    01 1 20100 

Hioda   JO   Transmitter   t*ill    Iw   toqqlad   ON/OFF 

wary   tNO  hours  uaing    thla   apoch* 


aJlJAS>«IB7gKKt 

NO.          DATE         tJTC           FROfi 

TD                 SUBJECT 

036      07/04    1J|49      yK30TD 

VKSZK         HI 

035      07/04    13i46      VKSZK 

DH4KAH      Reply 

034      07/04    10159       I0JK 

IK0CAK       CONGRATS 

eJ 1 J A3>WA4EJR  E  TO? 

BJ 1 JAS  >WA4E J  R : SUBJECT? 

a31JA9>WA4ejRiEntar    taKt, 

<CR>,<4:K>    to   and. 

BJ  1 J  AS  >WA4E:  JR  >  EMD 

BJlJAS>WB7»<ICt 

009      07/04    1Ge37      UBSIPH 

KA9UIV    P9e  wmnji 

to..    DONT    eiVE    UP    ON   PSIC 

NOW!  1 

BJ  1 J AS>««A4EJRi  J AS> 

BJIJAS>WA4£JR| 

016      07/04    21f36       Zd6tT 

A4.L             Gatffway  tci  SA 

015      07/04    2U32      ZS6IT 

ALL              Valv*  fmmc 

lad   iir 

014      07/04    teiS2      UASZIB 

AIX              FINALLY* 

BJIJAS>W87aKKt014       07/04 

ie)52      *iA5Zie      ALL 

FINALLY! 

IT    TOOK    A   MHILE,    BUT    I    FINM^Y    QOT    THE    BUC^ 

OUT   HEHE*     /J! 

Fig.  3.  A  sample  of  F-O-12  BBS  activity. 


operatJon  was  much  better  in  '87 
than  in  '86.  If  any  o\  you  set  up  for 
F-0-t2  mode  JD  at  a  remote  Field 
Day  site.  Td  like  to  Know  about  it!  It 
is  one  thing  to  get  a  satelNte  sta- 
tion together  or  a  Packet  station 
on  Irne,  but  mode  JD  is  just  a  btt 
much  for  a  trip  to  the  woods. 

AM  SAT-OSCAR- to  provided 
great  DX  along  with  many  state- 
side contacts,  RS-IO  and  1 1  were 
available  for  use  even  though  they 
had  been  in  orbit  only  four  days, 

A  typical  Field  Day  satellite  sta- 
tion shouldn't  be  very  complex. 
Ours  included  a  home-brew,  ten- 
turn  heiix  for  436  MHz  and  a  t4-el~ 
emeot  crossed  yagi  for  145  MHz. 
The  antennas  were  mounted  just 
high  enough  to  clear  the  ground 
by  a  few  feet  when  aimed  at  high 
elevation  angles.  For  the  RS  ten* 
meter  downlmk.  a  simple  ground* 
mounted  vertical  with  a  h/tOSFET 
preamp  provided  ample  signal 
levels  for  easy  listening.  The  new 
RS  transponders  have  five-Watt 
outputs  and  are  quite  loud. 

Our  radios  included  a  Yaesu 
FT-726R  with  a  two-meter  GaAs- 
FET  preamplifier  for  AO-10,  and 
an  old  HF  rig  for  RS  reception.  We 
had  an  ICOM  IC-271A  and  JC- 
471 A  at  the  site,  but  Murphy  got 
into  them  while  I  wasn't  watching. 

Even  taking  mto  account  the  dif- 
ficulties,  this  year's  Field  Day  was 
or»e  of  the  t>est  for  satellite  enthu- 
siasts. With  Phase  3C  scheduled 
for  launch  early  next  year,  Reld 
Day  1988  could  be  even  better. 

Updates 

A  few  notes  on  general  satellite 
activities  are  in  order  before  I 
tiead  back  to  the  shack: 

•RS-5  and  RS~7  wtll  have  little 
or  no  eclipsing  in  August  or  the 
first  days  of  September.  If  there  is 
any  t»fe  left  in  these  veteran 
spacecraft,  well  find  out  then. 

»A-O-10  will  be  experiencing 
poor  sun  angles  toward  the  end  of 
AugusL  ft  will  once  a^ain  enter  a 
period  of  hibernation  in  Septem- 
ber and  October.  Check  the  AM- 
SAT nets  and  publications  for 
schedule  changes. 

•  F'0-12  BBS  experiments  will 
continue,  but  i  am  expecting  a  sta- 
ble schedule  of  modes  JA,  JD, 
and  D  (recharge)  soon.  We  have 
hoped  lor  a  schedule  for  almost  a 
year.  With  the  success  of  recent 
BBS  efforts,  perhaps  the  right 
time  has  arrived. 

•RS-10  and  RS-11  are  likely  to 
have  a  schedule  we  can  report 
here  next  month.  Modes  A »  K,  and 
T  via  the  new  Soviet  HAMSAT/ 
COSMOS  combo  has  exciting 
possibilities.  Give  them  a  trylH 
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C  #1  Source  of  PACKETlnfo  J 


For  Coniputerists  and  Amateur  Radio 


-— .  Htm    im^-.-f-V'      -» 


Why 


You  Should  Subscribe! 

Read  what  our  subscribers  sayl 


3 


•Your  magaime  is  the  ft  nest  innovation  thai  I  have  seen  in  hart 
radio  since    1953   -    except...   maybe   the   ail -solid  stale   transceiver 
Carl    Soltcsz,     W8PFT    •    ...have    most        certainly    received    my 
moneys    worth    in    software...    Michael    Regan,    K8VVRB    •    ,,,yaf^ 
have  found    a    nice    niche   for    CTM    in    packet...    you    have    mi 
getting      interested...       Charlie       Curie,       AD4F       Chattanooga. 
TN  •  The  pack£t  cotnpuler  info  convinced  me  to  subscribe,     Joh 
Skubick,    KSJS    •    Enclosed    is    my    cfteck   for    renewal    of   m 
ttd^scriplion.  1  enjoy  the  down  to  earth  and  homey  styie  of  yo*o^ 
fnagazine      and      the      many     fine      computer      articles...      Andy^ 
ICasbrck,    Lakcwood,    OH    ■    /   was   both  pleased   and   dismaye 
upon    becoming    acquainted    with    your    magazine    at    HAM -COM 
Pleased  thai  J  discovered  your  magazine  -  dismayed  that  I  didn'i 
long    before    now^    Bill    L^than,    AK5K     ■     ...CTM        gives    the 
finest   coverage   to  packet   radio   that   /   ha^fe   seen   in    any   of  l/i^ 
compt^er  or  cmiaieur  radio  magaitnes.  It  would  appear  that  CTM 
has   just    tfie    rig^ti    blend    of  packet    amateur    radio    articles    anc 
computer  articles.    Itarry    Siegfried,    K2MF    *    Of  the   three   HAM 
magazines      I  received  each  month   QST,   13   and  CTM,  CTM  is 
the  only  one  I  read  from  cover  to  cover  and  carry  with  nte  during] 
fny  travels  abroad.   Most  of  the  time  ii  remains  in  that  country. 
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In  the  final 
analysis  quali 
less  expeiisive 


The  tifiH^c  design  of  tlie  KP  706-US  «i1(9ind  system  gnes  you  MQN'OliAND  PER 
FOHMANCE  titd  Mulliband  beam  The  allien  ru  USES  NO  TRAPS  cAlomAmgxXD^^MA 
rol^  fHJwcf  wid  limjl  bondwidtli  Soimnej  Anlennas  use  ihi?  FULL  mrflcr  area  of  !h« 
elements  4H1  ALL  !»<«)£- 

Our  comniilnnenl  Ici  use  only  the  Fineiit  materials  insures  that  your  itiveatmetit  will  last 
for  yean.  Our  fyslejn  uses  a  Double  reclangular  boom,  CAST  atumliiiufii  element 
mounling  brackets,  <iH  $taiDles9  hardware  and  a  high  power  hnlun 

Munoband' performance  on  a  MuUih^nd  btsam  is  yours  when  ytm  mi>vi*  up  to  Somrner, 
the  last  bcpm  ynu'll  have  to  buy.  Wc  bLillL-vt.^  Sonimer  is  your  bi'st  nivti'mii^  vaiue  wh&n 
compar4;:d  to  ihir  construction  and  pc-florniiini^e  of  other  mulli  jind  munubanU  antenna 
systems. 
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NATIONAL> 
CHAMPIONSHIPS 

CW:  September  5, 1987 


SSB:  September  6, 1987 


For  the  first  time  ever,  the  "Little  Gun'*  has  a 
chance  to  become  a  National  CJiampion!  The  Na* 
tional  Championships  have  been  designed  to  rec- 
ognize the  Contest  Operator  of  the  Year  UnflJke 
other  events,  they  single  out  the  best  Contest 
Operator  in  the  USA,  not  just  the  station  with  the 
biggesi  hardware  investment! 

There  will  be  a  National  Sideband  Champion 
and  a  Nationa!  CW  Champion.  The  combination 
of  these  two  contest  scores  will  determine  the 
Contest  Operator  of  the  Year. 

Contestants,  analyze  your  band  plan.  Do  not 
take  these  events  for  granted.  They  are,  without 
doubt,  the  most  complex  stress-testing  events  on 
the  bands  today.  If  you  understand  the  rules, 
you1l  recognize  "traps"  strewn  in  your  path.  Be- 
ing lax  could  spell  your  doom.  Should  you  work  all 
bands?  How  do  you  maintain  your  QSO  rate  with- 
out  sacrificing  your  multiplier  average?  Should 
you  be  using  the  monobander?  What  happens 
when  you  switch  to  10  or  160  meters  for  the  10- 
point  QSOs?  It's  up  to  you.  the  Operator,  to  do 
what's  best  for  youf 

EXTERNAL  AMPUFIERS  ARE  PROHlBtTBO 
Run  barefoot  (up  to  200  Watts  maximum  exciter 
output  power)  or  your  entry  is  disqualified. 

Contest  Dates 

The  First  Annual  National  CW  Championship 
Contest  is  at  0000-2400  UTC  on  September  5, 
1987. 

The  Firs!  Annual  National  SSB  Championship 
Contest  IS  at  0000-2400  UTC  on  September  6, 
1987. 

Eligibitfty 

Open  to  single-operator  stations  within  the  50 
U.S.  States  onfy.  A  station  must  be  capable  of 
operating  two  or  more  bands;  there  are  no  single- 
band  categories.  Eligibte  bands  include  10,  15, 
20. 40. 7S/80,  and  160  meters. 

Miscellaneous  Rules 

Stations  may  operate  only  t8  hours  of  each 
24-hour  contest.  The  same  station  may  be 
worked  once  on  each  band.  For  stations  submit- 
ting a  contest  enti^,  externa!  amplifiers  are  strict- 
ly prohibited .  Exciter  output  musi  not  exceed  200 
Watts. 

Mandatory  Band  Switching 

This  rule  separates  the  men  from  the  boys. 
Read  it  over  several  times,  as  it  is  the  toughest 
ruie  lo  interpret  Be  sure  you  understand  it!  Viola* 
tors  must  be  disqualffjed  and  their  entries  pro- 
cessed as  check  logs. 

Stations  submitting  an  entry  must  operate  only 
on  a  single  band  during  the  following  time  frames: 
0000-0300  UTC,  0300-0600  UTC,  0000-0900 
UTC.  0900-1200  UTC.  1200-1500  UTC.  1500- 
1800  UTC.  and  1800-2100  UTC.  In  other  words» 
you  must  establish  a  band  within  a  time  frame  and 
cBnnot  move  from  that  band  until  the  next  frame > 


At  no 
time  from 
0000-2100 
UTC  may  you  work 
the  same  band  dur- 
ing two  consecutive 
time  frames.  At  least  one 
time  frame  must  pass  before  the  same  band  can 
be  worked  again.  From  2100-2400  UTC  only  may 
stations  switch  to  any  band  as  often  as  they  like. 

Exchange 

All  stations  must  transmTlRSff)  and  US,  State, 

QSO  Points 

10  QSO  points  per  valid  QSO  on  10  or  160 
meters.  5  QSO  points  per  valid  QSO  on  15,  20. 
40.  or  75/80  meters. 

liAuttiplJer  Points 

1  multiptler  point  for  each  stale  worked  on  15, 
20,  40,  or  75/80  meters.  2  multiplier  points  for 
each  state  worked  on  1 0  or  160  meters. 

Multiplier  Average 

Mufiiplier  average  is  determined  by  totalimg  ail 
multiplier  points  and  dividing  them  by  the  numt^er 
of  bands  operated. 

Antenna  A^uitiplier 

3  Antenna  Multipiiers  for  each  band  worked 
with  a  wire  antenna  design  or  vertical  antenna. 
Antennas  must  be  fed  with  a  single  feediine  and 
not  be  in  a  phased  configuration.  Quads  are  not 
considered  wire  antennas! 

2  Antenna  Multipliers  for  eacti  band  worked 
with  a  duo-,  tri-,  or  quad-band  antenna  fed  with  a 
single  feedline  and  not  in  a  phased  configuration. 

1  Antenna  Multiplier  for  each  band  worked  with 
an  antenna  no!  specified  in  the  previous  two  cate- 
gories. 

Note  that  more  than  one  antenna  may  be  liSiSd 
0  n  a  band  but  oriiy  one  antenna  may  be  used  at  a 
time. 

Final  Score 

QSO  Points  %  Multiplier  Average  x  Antenna 
ier  =  Final  Score. 


file  contest  oper- 
ator abided  by  the 
contest  rules. 

Entry  Deadline 

Entries  musi  be  post- 
marked and  forwarded  to  the 
contest  address  below  no  later 
than  October  20, 1987. 

Rules,  Forms,  Entries 

Forms  are  available  from  the  contest  commit- 
tee. Send  an  SASE  to:  The  National  Champi- 
onships, 2665  Busby  Road,  Oak  Harbor  WA 
98277. 

DisquaJifications 

Contestants  not  following  the  band-switch- 
ing  requirements  will  be  disqualified,  Stations 
falsely  reporting  antennas  used  or  falsely 
reporting  output  power  will  be  disqualified 
Scores  requiring  more  than  a  3%  scoring  adjust- 
ment due  to  duplicate  contacts  or  scoring  errors 
will  be  disqualified.  Contest  committee  decisions 
are  flnalf 

Penalties 

A  penalty  of  one  multiplier  point,  before 
averaging,  will  be  assessed  for  each  dupli- 
cate contact  count  on  the  same  band  and 
not  discounted  by  the  contestant  on  his/her 
entry. 

Awards 

A  minimum  of  250  QSOs  must  be  worked  lo  be 
eligible  for  awards.  Awards  will  be  issued  to  the 
operator  with  the  most  points  m  each  Call  Dislrtct 
and  ti.S-  State,  Plaques  will  be  issued  lo  the 
National  SSB  Champion  and  National  CW  Cham- 
pion. 

The  CONTEST  OPERATOR  OF  THE  YEAR 
TROPHY  will  be  awarded  to  the  contester  with 
the  highest  combmed  score  tor  (he  two 
contests. B 


Contest  Entry 

Entries  must  Incfude  a  separate  log  for  each 
band  worked,  a  summary  sheet  itemizing  QSOs 
per  band.  QSO  points  per  band,  multipliers  per 
band,  antenna  multipliers  per  band,  and  totaf  ac- 
cumulated score.  Entries  must  describe  antenna 
used  on  each  band  and  sign  a  declaraiion  that 


Send  For  Your 

National  Championship 

Entry  Forms  Today 

The  National  Championships 
2665  Busby  Road 
Oak  Harbor,  WA  98277 


7$  Amateur  Radio  •  September,  1987    73 


ARTER  'N'  BUY 


MILITARY  TECHNtCAL  MANUALS 

far  old  and  obs&tele  equ^pmerii  80- 
page  catalog.  $5  Military  Technical 
Manual  Service,  2266  Sen  a  sac  Ave., 
Long  Beach  CA  90815,  BNB045 

UtARIHE  RADIO:  Marconi  Canada  CH- 
125  synthesized  AM/SS8  transceiver, 
22  channels  on  4.  8,  and  12  MHz,  125 
Watis.  l2V<ic  Never  used  Jist  SI. 995. 
ashing  $1,495.  Stu  Norwood,  70  R1@. 
202  North,  Peterborough  NH  03458. 
BNB047 

QSLs  (o  ord€f  Variety  of  styles,  colors. 
card  siocK.  W4BPD  OSLs,  PO  Drawer 
DX.  Cordova  SC  29039.  BN&260 

THE  DX  EFtS  MAGAZINE,  Up-to-date, 
intormalive,  interesting  Compiled  and 
editsd  by  Gus  Srowntng  W4BPD.  DX- 
CC  Honor  Roll  Certificate  2-4.  Send 
for  fr00  sample  and  subscnption  mfor- 
mation  today  PO  Drawer  DX,  Cordova 
SC29039-aNB26l 

XEROX  MEMORVWRrtER— pans, 
assemblies,  boards,  manuals.  Free 
help  with  service  problems.  W6NTH, 
Bo>t  250.  Benton  AR  7201 5(501 )- 776- 
0920^  BNB404 

HAM  TRADER  YELLOW  SHEETS,  in 

our  24th  year,  Buy.  swap,  sell  ham-ra* 
dio  gear.  Published  twice  a  month.  Ads 
quickly  circulate— no  k>ng  wait  for  re- 
sylts.  SASE  for  sample  copy.  SI 2  for 
of^e  year  {2A  issues)  PO  Bo^  2057. 
Glen  Ellyn  IL  60138-2057.  BNB412 

QSL  CARDS— Look  good  with  top 
quatity  print mg  Choose  standard  de< 
Signs  Of  fully  customized  cards.  Better 
cards  mean  more  returns  to  you,  Free 
brochure,  samples  Stamps  appreciat- 
ed. Chester  QSLs.  Dept,  A,  310  Com* 
merciaJ,  Empo/ia  KS  86801 .  BN&434 

YAESU  OWNERS— Hundreds  of  mod- 
ifioations  and  improvements  for  your 


rig.  SeJect  the  best  fiom  14  years  of 
gertyme  top-fared  Fox-Tango  Newslet- 
ters by  using  our  rrew  32-p3ge  Cumula* 
tive  Index.  Only  $5  postpaid  (cash  or 
check)  with  $4  rebate  certificate  cred- 
itable toward  newsletter  purchases.  In- 
cludes famous  Fqx-Tango  Filter  and 
Accessories  Lists.  Milt  towens  N4ML 
(Edttor),  Box  15944-S,  W,  Palm  Beach 
FL  33416  (305)-633-9Si7,  BNB448 

FJND  OUT  what  else  you  can  hear  on 
your  general -coverage  Iranscelver  or 
receiver.  Join  a  shortwave  radio  listen- 
ing club-  Compieie  information  on  ma- 
jor North  Arrverican  clubs  and  sampla 
newsletter  S1  Association  of  North 
American  Radio  Clubs,  PO  Box  462^ 
Northtield  MN  55057.  BNB464 

WANTED:  Old  Western  Electric,  RCA, 
Telefunken,  Mcintosh,  Marantz,  Dyna- 
co*  Tannoy.  Altec— tubes,  amplihers. 
speakers.  Maury  Corb,  11122  AtwelL 
Houston  TX  77096  (7 13)- 7 28-4 343, 
BNB479 

LEARN  CODE  on  your  IBM  PC  (or 
compatible).  Commodore  0-64/ 128,  or 
51 2K  Macintosh.  CODE-PRO  takes 
yoii  h-om  r>o  knowledge  to  proficient 
copy  Specify  computer.  $10  plus  $2 
s&h.  Trio  Technology.  Dept  861.  PO 
Bo}<  402,  Palm  Bay  FL  32906,  BNB490 

PLATE  TRANSFORMERS  FOR  AM- 
PLIFIER euiLOERS  OB  REPLACE- 
MENT, Gonset  P/N27MD7forlWlodBls 
903,  91 3A  2/6-meler  500W  VHF  Ijnear 
amplifiers  using  4  st  150  or  4C  x  2500, 
bridge  rectified  1650  VDC  at  400  mA, 
size  in  inches  5  1/4  L  x  4  1/2  W  x  4  1/4 
H,  new,  prrce  537.00.  plus  UPS  ship- 
ping 18  tbs.  Jennings  USCL-1000  vac- 
uum variatiie  capacitors.  10  through 
1000  pFD  ai  5000KV.  with  gear  drive 
tram  and  mounting  brackeL  Perfect  for 
that  linear  amplifier  or  tuner  $69.50 
plus  UPS  shipping  6  ibs.  Have  quantity 
immediate  shipment,  VISA,  MC.  or 


r 


Barter  'N'  Buy  actvertismg  must  pertain  lo  ham  radio  products  or  services. 

f]  Individual  (noncommercial)  ,*.*,*.,, .,«*,..  2Si  per  word 

DCommerclBl ,,,. 60c  per  word 

Prepayment  required.  Count  onty  the  words  in  the  text.  Your  address  is 
free.  73  careoot  verify  advertising  claims  and  cannot  he  held  responsible 
for  claims  made  by  the  advertiser.  Liability  will  be  limited  to  making  any 
necessary  corrections  in  the  next  available  issue.  Please  print  clearly  or 
type  (double -spaced)  > 


n 
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No  discounts  or  commissions  are  available.  Copy  must  be  received  in       I 
Peterborough  by  the  fifth  of  the  second  month  preceding  the  cover  date. 
Make  checks  payable  to  73  Magazine  and  send  to:  Barter  *N*  Buy,  73 
M  ag  azf ne ,  WG  E  C«  nter,  Pet  erlK»roug  h  NH  03458 . 


cHeck  Phone  Bill  Step  (704)  524-7519, 
Slap  Electronics  Company.  Highway 
441 ,  Otto  NC  28763.  BNB494 

POST  CARD  QSL  KIT— Converts  post 
cards,  photos  to  OSLs!  Stamp  brings 
cirCAJIar.  K-K  UbeJs.  PO  Box  412,  Troy 
NY  12181-0412-  BVNB49e 

ELITE  +  CODE  PROGRAMS.  APPLE 
ll  +  Zc/e/QS.  C-64/128.  37  modes. 
Graphics;  Wordprocessor;  Menus; 
Lessons:  Speed  Techniques:  Drill, 
Practice,  Print.  Teach.  Vtew  Modes:  1  - 
100  WPM:  Variable  Sound.  Character, 
Word  Spacing,  and  more.  $49  95. 
C heck/ MO.  COD'S  add  $2.  Otf>er  Ver- 
sions  $14,95-44.95.  $3,50  Demo  Disk 
gives  $2  off  next  purchase.  Write: 
LARESCO,  PO  Box  2018,  1200  Ring 
Road,  Calumet  IL  60409  (312)  B91- 
3279.  BNS507 

HOME  BREW  PROJECTS  LIST. 
SASE  WB2EUF.  PO  Box  708.  East 
Hampton  NY  1 1937.  BNB509 

VIDEOCtPHER  DESCRAMBLING 
MANUAL— 115  pp.— S27  45  ppd.  Oak 
Orion— 77  pp.— $^.45  ppd  Satellite 
catalog  $2  Microtronics,  POBok2517- 
L,CovinaCA9l722  BNB513 

HAM  LICENSES  SUPEREASY.  Cut 
estam  preps  50%.  All  classes.  Free  cat^ 
alog  SASE,  Bafir,  Dept  73-S.  2549 
Temple.  Pal mbay  FL  32905.  BNB5I7 

COMH^ODORE  CHIPS, Authorized 
Distributor.  Factory  Fresh.  ^6525/ 
6510-S9.95,  /!'6581-$12,85,  #6567- 
$14,75.  #8701 -$7.25.  PLA/82S100- 
$12,50.  901225/226/227/229-S10  95, 
and  many  others. .."THE  COM- 
MODORE DIAGNOSTlCIAN."S6-95 
pjys  postage*  A  new  way  to  fix  Com- 
modore  computers-  Over  3000 
sold.... Heavy  Duly  Power  Supply  for 
C64-S27.95.. .  Call  Toll  Free  (800)  248- 
2983  (outside  NY)  or  (914)  356-3131. 
Kasara  Microsystenrs,  lnc.=  33  Murray 
Hill  Drive,  Spnng  Valley  NY  10977. 
BNB529 

SMART  BATTERY  CHARGER  for  gslf- 
celis  or  lead  acid  battenes,  by  Warren 
Dion  W1BBH  See  June  1987  QST 
Magazine  for  circuit  details.  Complete 
kit,  nothing  else  to  buy.  only  $49  95 
plus  $3.50  s/h.  Order  i' ISO-KIT.  A&A 
Engineering,  2521  West  La  Palma, 
Unit  K,  Anaheim  CA  92801  (714)  952- 
2114.  BNB531 

DEAD  BATTERY  PACK???  NiCd 
eel  Is/ inserts/packs.  AA/AAA  Sl.50(W/ 
Tabs  $1.65)  ^/2AA  1.2V/250mAh 
51.85,  2/3AF  1.2V/450mAh  $2.40, 
many  others.  ICOM  BP-3  Insert 
$14.95.  Yaesu  FNB^2  Clone  $22.95 
GR^  Mail  your  pack  to  us  for  a  Rebuild 
Quote.  Jf  you  don't  accept— we  return, 
NO  CHARGE!  If*  PA  add  6%,  Add 
$2  00  S&H/ordef.  CUNARD  ASSOCI- 
ATES, R.D,  6,  Box  104,  Bedford  PA 
16522.  BNB557 

NlCd  BATTERIES  AA/AAA  $1.50  (W/ 
Tabs  &1 .65)  each.  7'ceti  replacement 
pack  to  m  ICOM  BP-3  case  $14.95 


each.  Cells  lor  BP  2-5 A 7  S2.40  each. 
Yaesu  FNB-2  "'Clone  *  Pack  $22.95 
each.  PA  residents  add  6%.  Add  $2,00 
S&H^order.  Others  availablgt  write: 
CUNARD  ASSOCIATES,  R.D.  6,  Box 
104.  Bedford  PA  15522  BNBS57 

HAM  RADIO  REPAIR,  all  makes,  aXi 
models.  Rol>ert  Hall  Electronics.  PO 
Box  8363.  San  Francisco  CA  94128 
(408)-729-8200.  BNB55S 

NJ  — NJ— NJ  — NJ— NJ— NJ— NJ— 
HJ— RNALLYI1  A  ham-SWL— CB— 
scanner  store  in  NJ,  Discount  grand 
opening  pnces.  Top  performing  radio 
systems  for  every  budget.  New  10-me* 
ter  and  VHF/UHF  rigs.  Antenna  Spe- 
cialists, ARRl,  Astatic.  Azden.  B&W, 
Belden.  Bllal,  Butternut.  Clear  Chan- 
r^l.  Daiwa.  Diamond,  Kenpro,  Kerv 
wood,  KLM,  Larsen,  Mirage,  Nye,  San- 
tec,  Sanyo.  THL,  Yaesu,  Welz,  much 
more.  Open  M— F  lOa.m  '-9p.m..  Sat. 
10  a.m.-7  p.m.  Have  qualified  repair 
facility.  Abaris  Systems,  276  Oriental 
Place,  Lyndhursl  NJ  07071  (201)-939- 
OOlS.BNBSeO 

R-390A  Receiver:  $115,  electroflcally 
compiete.  repairable  {govern me ni^re- 
moved  meters,  operation  unaffecied). 
R-390A  Parts:  Info  SASE.  Mint  military- 
spec  pull-out  t2AT7.  6AQ5,  6AL5, 
6BA6:  $l5/dozen.  CPRC-26  s\x  meter 
FM  Iransceiver  witli  crystal,  handset: 
$22.50,  %42.50fpa\r.  Add  S4,50/item 
shipping  excepl  R-390A.  shipped  af- 
fect. Baytronics,  Box  591,  Saodusky 
OH  44870.  BNBS64 

1987  "BL0S50MLAND  BLAST** 
Sunday,  September  20,  t987.  Write 
'"Blast;'  PO  Box  175,  St.  Joseph  Ml 
49085.  BNB569 

CARDS.  Fr^  samples.  Cards  printed 
on  glossy  while  stock.  Ken  WA9HGE. 
1075  W.  1  Hh  Street,  Hobari  IN  46342. 
BNBS74 

CUSTOM  LEATHER  RADIO  CASES 

for  all  makes  of  HTsf scanners.  Free 
info,  Alexander.  Box  1556.  Kitchener 
Ontario  N2G  4P2  Canada.  BNB577 

THE  ORIGINAL  WkM  SACK.  Defuxe 
soft  padded  case  for  all  popular  hand- 
hflkls.  Three  zippered  compaftments 
for  radio,  antenna,  and  accessories  in- 
cluding some  sparo  baitery  packs.  Belt 
loops  and  detachable  shoulder  strap. 
Tough  Oupont  Cordura'"*'  nylorr.  We  are 
hams  and  we  know  you  will  like  this 
case  Full  refund  guarantee.  $12,50 
includes  shipping.  Frank  &  Linda  Reed 
KC1DM  &  N1EUR,  15C  Daniel  Web- 
ster Dr..  Hydson  NH  03051   BNB560 

SB-220  OWNERS!- Enhance  perfor- 
mance—add new  features.  1 1  slep-by- 
step  mods  whhch  mclude:  tuned*input 
6-  and  160-meier  operation,  heavy-du- 
ty power  supply  mods,  full  OSK  opera* 
lion,  solid-stale  biasconirol,  and  many 
more.  Source  of  parts  included,  One 
time  50%  rebate  for  new  mods  submit- 
ted and  two  free  updates,  10  pages  of 
tech  info  on  the  3-500Z.  Order  todays 
SiO  per  copy  plus  S1  postage   SASE 
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for  info.  Bot>  Koztarek  WA2SQQ,  69 
Memorial  Place,  Elm  wood  Park  HJ 
07407.  BNBSai 


MORSE  CODE  COACH— IBM  PC.  32 
lessons  mcfuded.  cfeste  and  save 
more,  Random  code  groups  also. 
Novice  to  Extra  speeds.  Practice  at  16- 
wpm  rate  spaced  to  speed,  or  test  ai 
speed.  Menu-driven  with  Help.  Basi^^— 
source  inclinded.  Send  $15  for  floppy. 
G,  Uedom  KB6MKC,  m.  5.  Box  441, 
Chippewa  Falls  Wl  54729  BNBSSS. 

COMMODORE  REPAIRS.  We  are  the 

largest  service  center  in  the  country 
and  we  repair  your  Cortimodore  com- 
puter wrth  in  3  to  4  days.  {Our  pnces  are 
low:  e.g.,  C64-$39.95)  New  ROMs  just 
received  for  updating  CI 28/1 541,  A 
MUST,  C64  Power  Supply  $27.95.  Call 
Toll  Free  (800)  642-7634  (Outside  NY) 
or  (914)  356-3131.  Kasara  Microsys- 
tems, Inc..  33  Murray  Hilt  Drive,  Spring 
Valley  NY  10977.  BNBse? 

WANTED:  Lafayette  PrivaCom  3C, 
525,  ^5,  or  GE  58t3B,  RADIO.  2053 
Mohave  Dr..  Dayton  OH  45431. 
BNB589 


CHRfSTIAN  INVESTIGATOR  NET 

Write  N9FAQ  Blau,  11 27  West  Hwy  20, 
Michigan  City  IN  46360.  Three  stamps, 
please.  BNB590 


STAMF'COLLECTING  HAM  wants 
forieQn  $tamps  and  stamped  en* 
velopes.  Donna  Kappenman  KECHP, 
516  Melrose.  Soyjst  Falls  SD  57106. 
BNB591 

WANTED:  Military  radios  and  related 
equipment.  Circa:  WW  11.  Command 
and  Field  Issue.  ARC-2,  BC375, 
BC223,  Etc.  Complete  Collections  or 
Single  Sets,  Conlact:  KAIGON:  (617) 
396-9354  Or  wrile:  501  Mystic  Valley 
Pkwy.Medfofd  MA  02155.  BNB59S 

CONTESTERS!  Send  in  your  log  score 
with  general  purpose  contest  entry 
terms.  70  spaces.  $19/100.  post  paid. 
Free  info:  Mr,  Moist.  Box  21 43.  Elko  NY 
59801 .  6NB595 

ANTENNAS  — G5RV  Kit  $29.95, 
KT5BA  Multi-Band  Antenna  16QM- 
10M  Only  $49,95,  Antenna  Acces- 
sories, Roller  Inductors,  Bai-Fe^  line, 
Coaxial  Cable  Weather  Boot  kit  $9.50 
+  MUCH  MORE!  To  Order  CaJI  (dOSJ 
646-9645;  For  Catalog  Write  Kilo-Tec. 
Box  1001.  Oak  View  CA  93022, 
BNB599 

FOR  SAL£:  JVC  MODEL  KV350  3/4* 
Inch  reel  to  reel  video  recorder.  New, 
never  used.  Serial  number  supplied 
upon  request.  $600.  Jerry  Lehman.  20 
North  16.  Terre  Haute  IN  47602  (812) 
232-2024.  BNB&OO 


ALUMNI  OF  LOUJStANA  STATE  UHI- 
VERSITY,  please  write  Doug  Hensley 
WJSJ.  5054  Hoftoway  Avenue,  Baton 
Rouge  LA  70508.  BNB601 

MINJ  AMORPHOUS  SOLAR  MOD- 
ULES work  in  roomlightl  Use  as  micro 
power  supply,  small  battery  charger, 
sensor.  Convert  battery  calculator  to 
light,  maintain  memory  batteries.  1  1/2- 
V  size;  9|jA  indirect  roomiight  to  5,75 
mA  direct  sunlight.  3-V  siie;  lO^A  indi- 
rect room N gill  to  3-1/2  mA  direct  sun- 
light. Wholesale  cost:  St. 05  each 
1-1/2-V  size  and  S1.75  each  3-V  size 
plus  SI  fiat  shipping  charge  Frank 
Ale^^ander  K6UUU,  540  Discovery  Bay 
Blvd.,  Byron  CA  94514,  BNB602 

GL-5O0  SSB  WITH  POWER  SUPPLY. 
mil<e,  swr  bridge  HK  AM-2.  Original 
box  with  manuals  $150.00  Shipping 
not  induded  Bruce  B.  Adams  Wl  UPB, 
66  Lake  view  Road,  Lincoln  Rl  02865. 
BNB603 

HJ-4  COLLINS  IN  TABLE  TOP  RACK 
AND  PANEL— E:<cellent  Condition— 
Crystal  Filter  General  Coverage. 
Si 50.00.  Shipping  not  included.  Bruce 
B.  Adams  Wl  UPB,  66  Lakeview  Road. 
Lincoln  Rl  02865.  BNB604 

DIGITAL  AUTOMATIC  DISPLAYS  for 

FT-101's,  TS-520's,  Collins,  Drake, 
Swan.  Heath,  and  all  others.  Six  1/2- 
ifich  digits.  5- inch  wide  by  1  1/4-inGh 


metal  cabinet.  Send  S2.00  for  infomia- 
tion.  Receive  a  $30  00  discount.  In- 
cludes accuracy  comparisons  of  the 
simple  "SCO"  and  Offset  {May  73) 
readouts,  found  in  new  radios,  agamst 
our  "Caicufating  Frequency  Counter" 
readouts.  Please  be  specific.  GRAND 
SYSTEMS,  PO  Box  3377;  Dept.  A, 
Blaine  WA9B230BNB606 

EASY  CODE  FROM  THE  OLD  MA^ 
TER*  Beginner's  9(?-minute  iearning 
tape  $10.  60-ininute  practice  tapes, 
any  speed  $8.  Specify.  The  Old  Mas- 
ter. Box  29013,  Atiania  GA  30359. 
BNB606 

TUBE  SALE.  New,  Used,  Old.  Current. 
25c  and  up.  RIe  ad  or  sond  list  for 
quote.  Ted  Youngman,  2225  Vigo  St., 
Lake  Station  IN  46405.  BNB607 

COMMODORE  128/64  OWNERS— 
Pass  your  Code  Exam!  Novice  through 
Extra.  Random  OSOs,  Random 
Groups.  More  Ham  Programs  Avail- 
aOie.  12- Volt  power  supply  for  VtC- 
20.  C-64.  0-128.  and  ric.  12-Voli  Moni- 
tors. Send  for  free  flyer.  THE 
PEGASUS  PROJECT.  PO  Box  10079, 
Fairbanks  AK  99710.  BNB608 

BEAM  HEADINGS,  YOUR  QTH  to  500 

locations.  In  protective  covers  suitable 
for  binder.  $5.00.  NW2J,  1529  Sunset 
Road,  Castleton  NY  12033.  BNB609 


VISA 


Need  Quick 
Turnaround 

on  CRYSTALS? 

Try  Our  E.O.D. 

(Emergency  Order  Dept.) 

and  ^t 

JAN  OUAUTY 
and  STABILITY 
PLUS  Low  Prices! 


^u  benefit  tnom  21  years  of 
manufaciuring  quality  crystals 
lor  industry,  mitary  services, 
rado  am^etis.  a\\2m  bamj 
and  expei  imentef^ 

"Ri  Set  Ftee  Catalog 
CaU  or  Write 

JAN  CRYSTALS 

RO.  Box  06017 

Ft  Myers,  FL  33906 

1813)936-2397 


ASSOCIATED  RADIO 

SOia  CONSER     BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


VrSA-MC 

AMEX-DISC- 

BUY  —  SELL  —  TRADE 

ALL  BRANDS  NEW  AND  RECONDITIONED 


HklitprCiird 


CALL  1-800-237-3063 
FREE  (Except  Florida) 

CtfiCtE  22  ON  IfEAOfR  SCWVlCE  CAfffl 

"When  You  Buy.  Say  73" 


WE'LL  BUY  YOUR  EXTRA  RIG 

OR  ENTIRE  STATION 


Ca 


II  SI  3X381  -saoo 

OI5COUNT  pnrcEs 
SEND  SS  FOR 
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GIVE  YOUR  EARS  A  BREAK! 

(And  the  XYL's  too!) 

Ttie  AUTQ-KaLI.  AK'IO,  is  a  DBiF  selective  calling  unit  it  comects  to  ttie 
external  speaker  jack  oi^  youf  VHF/UHF  FM  transceiver,  scanner,  etc  Your 
speakw  remains  sii&f}t  untif  swn&orre  sends  your  pers&r^al  3-digit  Touch- Tone' 
code.  That  means  yotj  (and  the  )(VU)  don't  have  to  listen  to  all  the  chatter  alF  tiie 
time.  But  it  someone  wants  to  reach  you  they  can.  Sreal  tor  famiiies  with  two  or 
more  hams,  activation  of  emergency  mi%  etc, 

FEATURES 

*  Completely  assent^led  and  r^dy  to  use. 

*  Easy  selling  of  ymr  perssxiai  code  m  seconds  wiits  small  rotaiy  switcttes  Ha 
lignpers  to  solder 

*  Speaker  fwets  sutonwticaHy  to  sitent-siandiy  and  leav^  red  LED  on  to  let 
yw  know  ^kmeone  cafled  if  you  w«f^  away  from  tiie  nq 

*  e-l&  VOC.  CMOS  cirojitry  provides  for  low  current  operation 

*  Bmlt-in  speaks  External  5p«akec  iack  also  providod. 

*  Measures  only  VA  x  3  x  5^  inches     *  Decodes  all  16  digils^ 

ToucJ^-Tew  i*  baitoniark  d<  AT47 


/ 


tHtoCBM 


AUTO'KaLL  AK-10 

$|IQ9y       plus  ^3  00 
117  VAC  poiMr  aipply  ani  audio 

Motron  Efecfronlci 

695  W-  21st  Avenue 
Eugene  ^  OR  97405 

503-687-2118 


OIRCL£  127  ON  RLADER  SERVICE  CARD 


. .  .at  last . . « 
pour  shack  organized! 

A  beautiful  piece  of  fufniture  -  your  XYL  will  love  it! 

$164.50  S-F  RADIO  DESK 


Defuxe- Ready  to  Assemble 


Also  AvakFable 
fcKir  Stance  5i'  Wttfe  by  30 "  Deep 

$199.50 


Designed  witft  angt«d  rear  sheH  for  your 
viewmg  comfort  and  ease  of  operation. 

FINISHES:  Walnut  or  Teak  Stairv. 
Floor  Space:  39"  Wide  by  30"  Deep 

Additlonial  inrormatfqn  gn  Request 

ChQckfi.  Mortey  Ordersr  BfinkAmerlc^rd 
and  Master  Cilarge  Accepted 

FOB  CuEv^r Ckty  (^n  Calir  Add 6%  Sales Tm.} 
,__ DEALER  INQUIRIES  INVfTED 

ST  AfiKdcvr  Radio  /efVKe# 


81 


^    C3W  KETSTOWE  AVENUE  *  CULVER  CITY,  CALIF.  90230  —  PHONE  (2t3)  837  4^70 


CWCL£  73  Ott  READER  SERVICE  CARD 


**You  can*t  Loose  when 
you  buy  an  ORIGINAL" 

Since  yoti  can'l  buy  a  TAI*R  TMC  2  k«t  anyrrwjre.  we  feet 
out  Lle«ni«d  copy  ot  tneir  cieslgn  is  the  next  besi 
thing  Out  TMC  tl  *s  art  EXACT  copy  ot  TAPRs  wirti  all 
its  iump«f  5  afi<$  a  modern  disconnect  installed  We  use 
only  premiuTi  components  ijke  GOLD  dtjat  beam  IC 
sochigis  and  a  baltery  scNcket  Voij'lt  t^e  assured^  tKai 
our  QuAllly.  f%*liit>inTy,  Sty(»  is  like  no  olher 

'Startdafd  flS-??!  compuler  interlace 

*12(XJ  baud  FSK  modem  w/mpu!  f^Jle^ 

"TAPR  documentation  -  EASY  nook  up 

'12  vdc  pDwerad.  CMOS  available 

Th»  WORLDWIDE  Stinderd 

•ASSEMBLED 169" 

Inctuc^es  the  foiiowing  EXTRAS 
48  i^our  burn-In   1  year  "repJacemefir'  guarantee 
FR€E  SHIPPING  (UPS  BROWN  lo  48  USA  States) 
Complete  Kk  t3S" 

Bare  Board  and  Manuals  3a" 

OPTfONS   32  K  RAM  add  t** 

(Included  version  1,1,4  sot1«3re|i 
-ALLCMOSadd        , , ,    .      r* 

DO  NT  FORGET  -  WE  ALSO  SUPPLY: 
MBM  PC*XT*    CLONES  FROM  . . , .  579" 

IRequlrH  onl^y  ■  vr^»nlTQr  ind  toftwftret 

*DICK  SMITH  Radio  Kits 

2m                    440  MHZ               HF{SDml 
154" 164«* 224" 

Culi/ornia  Packet  Concepts 

P.O.  Box  4469 

Visalia,  CA  93278 

1-209/625-8429 
Calt  MP.  5pm  to  10pm  PST  (Collect  for  orjjers} 
Telen  65030879 1 8  (vl^a  Western  Union  InieMacet 


Caiitomia  addnesses  must  add  B 
IBM  4S  a  regislereil  tratlemarfc  ol 
Inrcmattonal  BuvifHTi^  Mairhirm 

Prices  suPjeci  lo 
changes  it  tt  out  notice 
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CmCL£  259  OH  READER  SERVICE  CARD 


style  W 


5tyl«  X 


V 


StyteY 


""iS m^ 

R«verMi 


QSLs 


Now  you  can  get  the  highest  quality  QSL  cards  without 
spending  a  fortune!  We  put  these  cards  on  our  press  as  filler 
between  jobs:  it  gives  the  pressmen  something  to  do  and 
lets  us  print  QSLs  for  you  at  an  absurdly  low  price. 
Not  that  we  skimp:  All  three  styles  are  produced  on  heavy; 
glossy  stock,  in  two  colors  (blue  globe  or  satellite  with  black 
type).  At  these  prices,  you  can  start  the  new  year  out  right 
by  QSLiog  all  those  disappointed  hams  who've  been  wait- 
ing for  your  card.  Tell  'em  the  card  was  printed  by  Waynef 


The  World 


Is  Your's 
For  Only 


$5.00 


k 


Yes,  places  you've  never  even  he^rd  of!  Nearly  400 DX  countries 
gleaned  from  the  Awards  Lists  of  dozens  of  lARU  members—more 
countries  than  any  other  map  available  anywhere!  ARRL's  DXCC 
map  doesn't  even  come  dose! 

73  Magazine  offers  readers  our  DX  Map  of  the  World  for  the 
absurdly  low  price  of  only  $5.00,  shipping  and  handling  included. 

Your  ham  shack  will  be  Incomplete  without  this  giant,  950- 
square-inch,  up-to-date  map.  It's  printed  in  classic  black  and 
wrhite.  permitting  you  to  color  the  countries  in  after  you've  QSL'd 
them. 

Save  yourself  the  humiliation  of  never  having  heard  of  McDon- 
ald island  (what's  the  prenx?),  Jan  Mayen  (prefix?)  or  Kure  Island 

(prefix?].  Ordernow.,-. 


Code  Tapes 

We've  had  so  many  phone  calls  from 
people  wanting  our  famous  73  code 
tapes  thai  we've  decided  to  bring 
them  back! 


Genesis* 


5  wpm-TMs  is  the  beginning  tape,  tak- 
ing you  through  the  26  letters,  10  num- 
bers and  necessary  punctuation,  com- 
plete with  practice  every  step  of  the 
way.  The  ease  of  learning  gives  confi- 
dence even  to  the  faint  of  heart. 


The  Stickler" 


6  +  wpm-This  is  the  practice  tape  for 
those  who  survived  tlie  5  wpm  tape, 
and  it's  also  the  tape  for  the  Novice  and 
Technician  licenses.  It  is  comprised  of 
one  solid  hour  of  code.  Characters  are 
sent  at  13  wpm  and  spaced  at  5  wpm. 
Code  groups  are  entirely  random  cnar- 
acters  sent  in  groups  of  live— definitely 
not  memorizable! 


Bock  Breaker 


13+  wpm-Code  groups  again,  at  a 
brisk  13-f-  wpm  so  you'll  be  really  at 
ease  when  you  sit  down  in  front  of  a 
steely-eyed  volunteer  examiner  who 
starts  sending  you  plain  language  at  on- 
ly  13  per.  You'll  need  this  extra  margin 
to  overcome  the  sheer  panic  universal 
in  most  test  situations.  You've  come 
this  far,  so  don't  get  code  shy  nowl 


"Courageous' 


20+  wpm-Congratulations!  Okay,  the 
challenge  of  code  is  what's  gotten  you 
this  far,  so  don't  quit  now.  Go  for  the 
Extra  class  license.  We  send  the  code 
faster  than  20  per.  It's  like  wearing  lead 
weights  on  your  feet  when  you  run; 
you'll  wonder  why  the  examiner  is 
sending  so  slowly! 


(^(a^<Uo^    From  73's  Library 


*  The  iMagic  of  Ham  Radio ,  by  leroM  Swank  W8HXR,  begins  with  a  brief  history  of  amateur  r^o 
and  Jcny's  involvement  in  it.  Part  2  details  many  of  ham  radio's  heroic  moments,  Hamdon*s  close  des 
wirh  the  conrinent  of  Antarctica  arc  the  subject  of  Pan  3.  In  Part  4  the  strange  and  humorous  sides  of 
ham  life  get  their  due  And  what  of  ihc  future?  Pan  5  peers  into  the  crystal  ball.  Only  S4.95, 

*The  Contest  Cookbook^  by  Bill  Zachary  N60F.  One  of  ham  radio*s  winn  ingest  coniesiers  lets  you 
in  on  the  tips  and  icchniqaes  of  the  Big  Guns.  You'll  learn  which  duping  method  to  u.se,  find  out  what 
equipment  you  11  need,  and  discover  the  secret  of  building  a  pi  leu  p.  Includes  separate  chapters  on  DX 
and  domestic  contests.  $5,95  while  they  last! 


I 
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QSL  Cards  style: 

Quantity: 


DW    DX 

n  100  @ 

□  250     @ 

n  500  @ 

Postage  and 


D  Y 
$8.97 
$19.97 

S39,97 
HandlLng 


$1,00 


Books 


The  Magic  of  Ham  Radio 
The  Contest  Cookbook 
Postage  and 


Code  Tapes 

Genesis 

The  Stickler 
Back  Breaker 
Courageous 


$4.95 

$5.95 

Handling 


$1.00 


I 


Giant  DX  Map  of  the  World 


$6,95 
$6,95 
$6.95 
$6.95 
Postage  and  Handling 


I 
I 
I 
I 
I 
I 
I 
I 


I 
I 


Sl.OO 


$5.00 


Please  print! 

Name 

Address 

City- 


Total  Enclosed 


I 
I 


Call 


State 


DAB 


DMC 


□  VISA 


I 
I 
I 
I 

L 


Card# 


Zip__ 

□  Check/MO 
Exp.  Date 


ORDER  FORM 


Mali  your  order  to  73  Magazine,  WGE  Center,  Peterborough  HH  03458* 

Attn;  Uncle  Wayne,  gSLoraef*  Allow4-6wee*sfQrde+ivef> 


I 
I 

I 
r 
I 
I 


"When  You  Buy,  Say  73 


if 
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AM  HELP 


We  are  happy  to  provide  Ham 
Help  listings  free,  on  a  space- 
available  basis ^  To  make  our  job 
easier  and  to  insure  your  listing  is 
correct,  please  type  or  print  your 
request  dearly  on  a  full  (8  t/2x  1 1) 
sheet  of  paper.  Double-space  and 
use  upper  and  tower  case  fetters 
where  appropriate-  Aiso,  write 
numbers  carefully — a  t,  forexarrh- 
pie,  can  be  read  as  an  I  or  an  i  or  a 
7  as  a  1.  Thanks  for  your  coopera- 
tion. 

Can  anyone  help  me  with  pa- 
perwork for  any  of  the  following 
pieces  of  equipment:  Standard 
Signal  Generator  model  $60FM, 
Tempo  model  MR-2  FM  receiver, 
Hallicrafters  model  CSB-30-2 
VHF  (high-band)  transceiver,  (n- 
lech  "Mariner**  model  V-108 
marine  VHF  transceiver.  Knight 
International  model  333  FM 
stereo  receiver,  Hewlett-Packard 
modet  41  OB  VTVM,  International 
Crystal  "Executive"  model  1500 
CB.  and  Realistic  model  OX-160B 
receiver^ 


Anything  from  a  schematic  to  a 
complete  manual  for  any  of  these 
items  will  be  greatly  appreciated, 
ril  reimburse  mailing  and  copying 
costs.  I  have  access  to  a  high- 
quality  copying  machine  if  you 
want  to  send  original  documents, 
which  I'll  return  immediatety. 

Gary  Trustle  WBSSPV 

424  Franklin  Avenue 

Waverly  OH  45690 

I'm  looking  for  improvement 
modifications  for  the  Drake  TR4-C 
and  Swan  500.  Any  users  groups 
still  active? 

Wayne  Elfstrom  WB2NIE 

76  Waterworks  Road 

Freehold  NJ  07728 

I  need  an  owner's  manual  for  a 
Clegg  Mark  3  two-meter  trans- 
ceiver, ril  gladly  pay  copy  and 
postage  expenses  so  I  can  get 
mine  repaired- 

John  Kuempel  W8IXF 

10  Garden  Place 

Cincinnati  OK  45208 


I  need  a  copy  of  the  parts  list 
and  schematic  diagram  for  a 
Gtllaspie  model  9600  satellite  re^ 
ceiver.  I  will  pay  for  reasonable 
copying  charges. 

Jack  Davis  KB0GX 

810  N.  13th  Street 

Bismarck  ND  58501 

\  am  looking  for  an  owner's 
manual  (or  a  copy)  for  a  Halli- 
crafters SX'100  receiver.  Ill  pay 
any  charges  involved. 

William  Pence 

800  Old  Stage  Road 

Cave  Junction  OR  97523 

I  need  a  schematic  and/or  man- 
ual for  a  Regency  model  HR-2A 
2-meter  transceiver.  Will  pay  any 
copying  and  postage  costs  in- 
volved. 

Eric  Jotm«offi  KB6EPO 

799  Ada  Street 

Chula  Vista  CA  92001-2603 

Tm  looking  for  a  digital  frequen* 
cy  display,  preferably  a  Healhkit 
SB-650  or  any  other  make  for  my 
HeathkJt  SB-401  and  36-303  rig. 

Dave  Adams  KA1MMC 

1 5  Woodridge  Road 

Durham  NH  03824 


\  need  a  copy  of  the  manual  and 
schematic  for  an  RCA  oscilfo- 

scope,  model  WO-ZSA.  I  will  pay 
For  copying  and  postage,  or  I  will 
copy  and  return  your  original  and 
alt  costs  lor  postage. 

Joseph  Ruk  W6ZHK 

1145  Elmwood  Drive 

Mlllbrae  CA  94030 

We  desperately  need  the  power 
transistor  for  a  GTX-1 T  VHF  hand- 
held radio  set  by  Genave.  serial 
#1624.  The  description  of  the  part 
needed  is  NPN/RFP  MRF  227 
(Motorola),  or  RF2067.  Your  help 
would  be  greatly  appreciated. 
Thanking  you  in  advance. 

Mahmoud  Idera-Abdullah 

EL2CE 

C/0  A.LM, 

PO  Box  4262 

Monrovia^  Liberia 

West  Africa 

Need  owners  manual  and  ser- 
vice manual  for  Radio  Shack  DX- 
300  receiver,  also  Archer  Dual 
Analog  Delay  l.C.  SAD-1024A 
(276-1761),  Any  reasonable  price 
paid. 

Robert  KoczeraWIBN 

PO  Box  1584 

Providence  Rl  02901 


PAE-Cmm 

PACKET  RADIO 
YOUR  BEST  VALUE 

DR-100  AND  DR-200 

Single  and  Dual  Port  Digipeaters  support  both  Level  2 
and  Level  3  Network.  Ideal  foi  linking  local  frequen- 
cies. Designed  for  the  mountaintop  environment.  Very 
low  cosL  available  from  stock. 


PACKET  RADIO  TERMINAL  SOFTWARE 


PAC  PRO 


FOR  THE  IBM  PC 


-  Split  screen  display       -  Automatic  file  transfer  protocol 

-  On-line  help  screens     -  Hard  disk  support 
'  Connect  alarm  -  Full  color  control 

-  Multiple  buffers  -  On-screen  clock 

Program  drskette  and  operations  manual      S29.95  postpaid 
Demonstration  Disk  $  2.00 

Also  available  Digtpack  and  Message  Rack  Software 


■Kirt.  O^-v  i  I  ■  I ,   I  ym^i^m 


^iTfry 


TNC-200 

The  only  estaci  TAPR  TNC-2  Clone  ideal  for  NETiROM 
available  with  32K  RAM  Low  Power  CMOS  or  Low 
Cost  NMOS  available  assembled  or  as  a  K»t. 

SALE  PRICE  FOR  FULL  KIT  -  $129.95 


VfiA 


"rtw^'f-Ci'ti 


i!!MI 


wcmnn 


TNC-220 


HF/VHF  PACKET 


Tuitm{}  InciicaTOf 

MADE  IN  U,S.A. 

AMATEUR  DIRECT  PRICES 

KIT  S129.95 

ASSEMBLED  S159.95 

OPTIONS:  32K  RAM  S9.95 

INTERNAL  LED  BAR  GRAPH 

TUNING  rtsJOICATOR  $39.95 


CONTROLLER 

Two  radio  ports 

7910  single-chip  modem 

300  and  1200  bauds 

Enhanced  command  set 

Multi-color  status  LED's 

Supports  RS-232  and 

TTL  computers 

Active  HF  bandpass  filter 

Tuning  indicator  option 


Showmq  Dual 
Radio  Cc3i^n<fCtOr5 


ORDERS  ONLY 
800-223-3511 


CALL  OR  WRITE  FOR  MORE  INFORMATION 


TECH  LINE 
(813)  874-2980 


Pac-Comm  Packet  Radio  Systems.  3652  West  Cypress  St..  Tampa.  FL  33607 
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CIRCLE  152  ON  READER  SERVICE  CARD 


For  your  best  price  on 

KENWOOD,  YAESU,  ICOM  and 

all  MAJOR  BRANDS  dial 


800-227-7373 


COLORADO 


COMM 


303-288-7373 

525  E.  70th  Suite  IW 


CODS  Welcome 


Denver,  CO  80229 


CIRCLE  1T4  Oft  REAOER  SERVICE  CARD 


PERFORMANCE 
AND  VALUE 

WITHOUT  COMPROMISE 


KRP-5000 
REPEATER 


NEW  FOR  1987 


Word  It  ipreadtng  fait- 
Nolhlng  matchtt  tht  KRP-SIHH) 
for  let«r  p«i1orm«fic#  and  vain*.  Not  GE,  not  av^n  Motorola.'' 


tion  v^iit 


Hf  performance  rea^^j  counts    Efi|C    *  qh  perfof mance  Of 
in  tough  repeaf      -        n- 
m^nts  sv   the  KHh-t>uuii 
'T  giwes  vQu  7  t 

.-.  Ot  IF 

Schmitl  trrofjer  sQUt^lch  With 
automatic.  .,.  eshold  switch- 
ing  The  transmiliar  gives 
you  clean  TMOS  FET  power 


ni^rn. 


(UUti,' 


EW! 


PHONE  REMOTE 


MOOEt  5WCIIA 


OPERATE  YOUR 

HOME  BASE  STATION  EVEN 

WHEN  YOU'RE  NOT  AT  HOME 


e  paging 
imb»  iiai. 

St.  '5 

cc  ind  f 

programmable  Morse  messages 

Call  or  write  for  tiie  full 
performance  story        and 
the  super  value  prltei 

Micro  Conlrol  SpeciaNies 

J  3  E  J    WA  0^ 

FAX  737304 


< 


KRP'5000  Repeater  shown 
With  PA-1O0  Amplifier 


Tti«  first  choice  in 

Transmillers  -  Receivers 

Repealers 

Repealer  Controllers 

Power  Amplifters 
Voice  MaH  Systems 


CIRCLE  26  ON  READER  SERVICE  CARD 


PHONE  REMOTE  Is  an  Interface  between 
your  home  base  station  and  your  home  tele- 
phone lina  It  allows  operation  of  your  home 
base  station  from  any  touch  tone  telephone 
using  ttie  touch  lone  pad  to  control  PUSH- 
TD-TALK.  PHONE  REMOTE  works  with  any 
transcetver,  HR  VHF  or  UHF.  ACTIVITY  and 
PUSHTC)TALK  t liners  are  provided  in  ca$e 
the  telephone  connect iop  is  lost.  All  op^r^- 
tionaJ  featufBS  btb  switch  progmmmabte. 


Communications  Electronics  Spectacles,  tnc 
603  South  Orlando  Avenue 
Winter  Rarl^,  Florida  32789 
Toll  Free:  1  600-327  9956 


''When  You  Buy,  Say  73 


t  p 
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HAM  STATION 


P.O.  Box  4405 

220  N.  Fulton  Av«. 

E¥an$vlll«,  IN  47710 

StoraHoure 

MON'FRI:  SAM  -  6PM 

SAT:  SAM  -  SPM 

CENTRAL  TIME 

SEND  SASE  FOR  NEW  *  USED  SHEETS 

WARRANTY  SERVICE  CENTER  FOR: 

hCOM.TAESy,  TENTEC 


FERMS 

Priees  Do  Not  Include  Sl^ippmg 

Price  ind  Avaifabrlrty  SuC^iect  te 

Chafigi  Wirh0iit  ttoici 

Most  tlrdiis  Sliippfif)  Tfie  Same  Dif 

COO'S  Wfllespnt 


fl 


JUL  Manufacturers  Rep  Weekend       ^ 

K,  Friday  and  Saturday    -J|f      rh 

^    ^  August  28  &  29  ^ 

^^  ^Friday 9-6  Saturday 8-5 

Come  in  and  meet  reps  from  Yaesu,  Teiex-HyGain,  AEA         -^p^' 


•  In  Store  Demonstrations 

•  Drawings 


•  Prizes 

•  Fun 


•  Service  and  Maintenance 
Information 


J 


• 


Special  Pricing  on  Entire  Inventory  All  Weekend. 
^Call  Early  to  Take  Advantage  of  All  the  Bargains.   ^^ 


^ 


AEA  PK  232 


w 


•^      YAESU  R-767 


hn-gmn 


DISCOUNTS  ON  RIGS  AND  ACCESSORIES  FROM:  aea.arrl.alinco.aluance,  alpha  delta, 

AMECO,  AMERITRON,  AMP  SUPPLY.  ANTENNA  SPECIALISTS,  ASTRON,  BENCHER,  BUTTERNUT.  B  &  W,  CSI, 
CALLBOOK.CUSHCRAFT.  DAIWA,  DIAMOND.  ENCOMM.  HAL,  HEIL.  HUSTLER.  ICOM,  KDK,  KANTRONICS,  KENPRO, 
LARSEN,  MFJ.  MICROLOG,  MIRAGEyKLM.  NYE.  PALOMAR,  RF  CONCEPTS,  ROHN,  SANTEC.  SHURE.  TE  SYSTEMS. 
TELEX/HYGAIN.  TEN-TEC.  TOKYO  HY-POWER.  VIBROPLEX,  W2AU  BALUNS.  WELZ,  YAESU 


For  Orders  and  Price  Checks  Call  800-523-7731 


Indiana  and  Information 
Calll-812-4220231 


The  RC-850  controller  oflFers  your  group  the  most 
advanced  repeater  control  technology  available 
anywhere.  Through  ongoing  hardware  and 
software  enhancements,  even  our  first  customers 
enjoy  new  features  that  keep  it  ahead  of  the  pack. 
With  the  *850.  your  repeater  becomes  fully 
remotely  programmable.   From  command  codes 
to  the  repeater's  operating  schedule,  virtually 
everything  can  be  easily  changed.  Touch -Tone 
programming  from  your  radio  or  the  phone  with 
synthesized  voice  readback.  or  programming 
from  your  home  computer  via  modem  or  packet, 

Tlie  autopatch  supports  local  and  radio-linked 
remote  phone  lines,  extending  your  patch 
coverage  to  match  your  RF  coverage/  You  don't 
even  need  a  phone  line  at  your  site!  The  250 


advanced 
computer 

controls,  inc- 


*The  RC-850  Repeater 

Controller 
...  still  the  leader  of  the  packP' 

autodial  slots  meet  everyone^s  needs »  with  up  to 
35  digit  storage  for  personal  MCI /Sprint  codes. 

The  easy-to-use  mailbox  lets  you  include  phone 
numbers,  times,  or  frequencies  in  messages.  The 
controller  is  so  smart,  itll  leave  you  a  message  if 
you  miss  a  reverse  patch  or  an  aJaun. 

Selective  call  capabilities  range  from  CTCSS  and 
two-tone  to  display  paging,  so  you  can  always  be 

available  without  ha\ing  to  listen.  Voice 
response  telemetry  lets  you  remotely  meter  your 
site.  Its  continuous  measurements  with  storage 
of  updated  niin  and  max  readings  let  you  find  out 
how  cold  it  gets,  how  high  the  reflected  power 
reads  .  .  ,  and  when. 

Indi\idual  user  access  codes,  with  callsign  ID, 
offer  secure  access  to  selected  functions  to 
completely  prevent  horseplay. 

The  industry's  top-of-the-line  controllen  now 
better  than  ever,  for  your  repeater. 


2356  Walsh  Avenue,  Santa  Clara,  Caltfomta    95051 

(408)  727-3330 
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•  SUPERSCAF  • 

(A  Switched  Capacitor  Audio  Fiker) 


MF              LF 

FQWEF            flLFtri           ^NOn^;; 

EC  IF 

c  a  €  4 

MKM 

SuperSCAF  i&  a  irersatilc  fiwitchKi -capacitor  filter 
for  eiimlna ting  inlcrfc fence  and  ftquie  on  CW,  SSB^ 
RTTY,  AMTOR,  PACKET  and  olher  narrciw  Euind 

modes.  EKtremcly  steep  filter  skirls  remove  adjaqeni 
clutter  artd  mitsc  to  enhance  weak  signal  reception  and 
greatly  increase  intelligibility  and  I ifvlening  comfort. 

StipcrSCAP  incarpo-rates^  a  switched -capacitor 
bandpass  Htter^  an  ecoiioinirdt  implemeRtalmn  af 
df^ifai  filter  tech ncilogy.  Bxlreme  shdipnes^,  ^lability, 
accurairy  and  cfimplLfe  freedom  ffom  ringing  character 
ize  this  design  approach,  Bandwidth  is  adjustable  from  u 
minimum  of  30  Hz  to  a  maKimum  of  37O0  Hz.  aUowin^^ 
Optimum  passljand  tailDnnj;  under  widL^y  varying coi>di 
lions,  Skirt  slope  is  150  dB  per  octave  (about  twice  as 
steep  as  £t  good  cryatal  filterj.and  slopband  attenuation  ib 
at  least  51  dB.  SxrperSCAF  is  connected  via  the  receiver's 
!ipeakeror  headphone  output  and  provides  J. 5  Watts  to 
drive  a  3.2  to  8  Ohm  speaker,  SupcrSC  A F  operates  from 
105  to  130  VAC- 

SuperSCAF  is  available  as  an  easy  to  assemble  kJL 
No  adjustments,  caiibralian,  or  test  equipment  are  re- 
quired. The  kit  can  be  completed  by  niosl  builders  in  qne 
or  tw<i  evenings.  StiperSCAF  is  available  for  $  129.95  plus 
17.00  shippingand  handling.  Order  from  AFtronics.  Ific  , 
FO  Box  7S5,  Long  wood,  FL  32752  0785.  Florida  resi- 
dent^ sb^idd  include  slate  sa^es  tax. 

AFTRONICS,  INC, 

P.O.  BOX  785 

LONGWOOO,  FLA  32752-0785 


CIRCLE  251  ON  READ£Fr  SERVICE  CARD 


:.>^TS-940S   OWNERStrt^n 


ONLiY  USING  10  MEMORIES? 
HATE  THAT  HIDDEN  BANK  SWl  ^H? 

THE  BANKER  lets  you  access  all  40  memories  from 
the  frtvnt  p^ATwl] 

*  Just  press  the  "VOICE"  button  to  step  thtuu^h  nil 

*  Board  just  plugs  in-  no  modificatirtns  to  your  rip! 
"^Tnst^allft  ,ind  removes  in  minutes,  j\i5it  like  the 

option^il  voice  synthesizer  board 
*Takes  no  power  from  backup  batteries 

*  I -year  warranty 

Note:  TflE  BANKER  cannot  be  used  if  you  havf.  the 
Optional  voice  synthesiser  board  infitallcd. 

Send  check  or  money  order  for  S49.95  to: 

l.nventron  Labs 

P.O.  Bos:  1^2 

Brookline,  MA  02146 


p   —  *  OMAR  ELECTRONICS  *  ^ 

FOR  ALL  YOUR  AMATEUR  WEEDS 
I  SPECiAL  PRfCES  on  all 

I   MFJ  PRODUCTS  *  kMM.L.  PUBLICATIONS 

and  other  Ham  Radio  equipment? 


404-466-3241 


I  OMAR  ELECTRONICS  •Omaf  PupoWASFOfJ 

\      RTE 1  HIGHWAY  a  1  SO.  •  LOCiANVlLLE^  GA  30249 


Measure  Up  With  Coaxial  Dynamics 
Model  83500  Digital  Wattmeter 

The  "Generation  Gap"  is  filled  wfth  the  "new"  EXPEDITDR.  the 
microprocessor  based  R.F  An aDig it  System, 
The  EXPEDiTOR  power  computer. .  .you  make  the  demands,  it  fills 
the  nequirements. 

•  Pfogrammable  torward  AND  re  f  tec  led 
power  ranges. 

•  Can  tie  used  with  the  elements  you 
now  have, 

■  Compatible  with  all  Coaxial  Dynamics 
line  sizes  and  power  ranges. 

•  18  scales  from  100  mW  to  50  kW. 
Contact  us  for  your  nearest  authorized 
Coaxial  Dynamics  representative  or 
distributor  in  our  world-wide  sates 
network. 


COAXIAL 
DYNAMICS,  INC, 

15210  Industrial  Parkway 
Cleveland,  Ohio  44135 
216^267-2233    1-TO0*COAXJAL 
Telex:  9&-0630 

Service  and  DependabUity. 


A  fWt  of  Every  Product 


CmCLE  IBB  OH  READER  SERVICE  CARP 


BENEFITS  FOR  YOU 

QST,  QSL  Bureau,  Awards,  Low  Cost  Insurance,  Operating  Aids, 
Government  Liaison  and  More— Much  More! 


MEMBERSHIP  APPLICATION 

Name   , 


^  Call 


Street 
City  _ 


ProvVState 


PC/Zip 


$25  in  U.S.  $33  elsewhere  (U.S.  funds}  Licensed  amateurs,  or  age  65  or  over,  upon  submitting 
proof  of  age.  may  request  Ihe  special  dues  rate  of  S20  ir  the  U.S.  $28  elsewhere,  in  U.S.  funds) 
Persons  age  17  and  younger  may  qualify  tor  special  rates,  write  for  application 

For  postal  purposes,  frfty  percent  of  dues  is  allocated  to  OST,  the  balance  for  memtsership. 

Expires 

Expires 


Bank.  No. 


The  American  Radio  Relay  League 
225  Main  St        Newington,  CT.  06tt1 


USA 


73 
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MILLIONS  OF  MUSIC  FANS  WILL  WASTE 
BILLIONS  OF  DOLLARS  THIS  YEAR! 


HERE'S  HOW  TO  AVOID  THEIR  COSTLY  MISTAKES 


That's  right — millions  of  music  fans  will 
go  about  buying  their  CDs  and  digital  audio 
equipment  without  the  benefit  of  Digital 
Audiod^  Compact  Disc  Review.  They  will 
not  have  read  the  informative  equipment 
reviews  that  identify  the  best  prt>ducts 
available  on  the  market  today  (which  are 
not  necessarily  the  most  expensive).  They 
will  walk  into  their  favorite  CD  store  with 
little  more  to  go  on  than  luck — not  knowing 
what  CDs  are  good,  and  which  are  great 
because  they  didn't  read  the  dozens  of  CD 
reviews  in  every  issue  of  Digital  Audio . 


Slaying  informed  about  ongoing  advances 
in  the  bcximing  CD  marketplace  requires  a 
publication  devoted  exclusively  to  Compact 
Discs  and  digitally-ready  audio  equipment. 
It  requires  Digital  Audio  &  Compact  Disc 
Review. 

Monthly  columns  and  features  guide  you 
in  selecting  the  CDs  and  equipment  that 
are  right  for  you.  This  is  the  informa- 
tion you  need  to  SAVE  money  and  pro- 
vide ultimate  enjoyment  from  your  audio 
invesinienls. 


Digital  Audio  <fe  Compact  Disc  Rei'iew  has 
you,  the  consumer,  in  mind.  Our  readers 
arc  true  music  enthusiasts  who  expect  quali- 
ty and  performance,  as  well  as  a  good  val- 
ue, from  their  audio  equipment.  Our  objec- 
tive is  to  offer  our  readers  factual,  accurate, 
and  timely  information. 

Use  the  coupon  below  to  subscribe  to  Digi- 
tal Audio  &  C(?mpact  Disc  Review  for  only 

Si 9,97  for  12  monthly  issues.  That's  a 43%  .,^ 
--  .  .     .  U*- - 


savings  off  the  newsstand  price. 


^^ F 1 1 1  "I I  I         I       I  1'  I .  "    I  '       I  "i -1 1 — -'-T f    " 

I 1 i I I |__ j I 1 I I  1    I I    ,  ju I I 


Name 


Mail  thi^  coup<}n  to: 

Digital  Audio 


You've  put  you  r 
finger  on  it! 

The  biggest  problem  with  existing  batteries  fs  never 
knowing  how  mych  operating  time  yoirVe  got  left. 

MOLiCEL*  rechargeable  lithium  batteries  eliminate  that 
probiem. 

By  Simply  pressing  a  button,  you1l  know  exactly  where 
you  stand.  No  more  surprises. 

And  that's  not  all.  In  addition  to  stala-of-charge  indication, 

MOLICEL*  batteries  offer: 
^  Charge  retention  of  years  instead  of  weeks. 
'  Long  life  tiecause  there's  no  memory  effect  to  reduce 

capacity 

More  operating  time  between  charges. 

MOLiCEL?  replacement  battery  packs  compatible  wflh 
several  popular  handheld  transceivers  are  available  from 
MoJiKit,  Order  yours  now! 

MOLICEL'*  replacement  battery  packs  On  kit  form]  am  available  with 
piBstk:  cases  for  tCOM  tmnsceivef^  only.  H^se  enquim  at>out  compat- 
ibiiity  wi!h  other  makes.  The  MoHKit  includes  a  6  cell  pack,  PC  board, 
electronic  components,  charger  and  instntctton  txxik.  Pnce:  $99.  £/  S. 
[Includes  shff^ingj.  Order  by  credit  card  on  our  !olf  free  line.  Call 
MoliKtt  t- 800-663 -6658.  PO  Box  82460.  N,  Bumaby  BC  Canada 
V5C  5Zt  [Se^  'The  Magic  of  Mali. "  QST.  June  1987,  pp.  22-25}. 


® 


MOQCEI^ 


CIRCLE  300  OH  REA&EII  5£RVIC£  CARD 


ICOM 


IC-751A 


lOOKHz'SOMHz 

FM  Standard 

32  Memories 

QSK  (Nominal  Speed  40  WPM] 


ICOM 


IC-/U2AT 

•  140-1 63  MHz 

•  10  Memories 

•  IW,  1,5W  optional 


^ptlC 
ilt-i] 


•  32  tones  built-in 

IC-03AT 

•220  to  224.995  MHz 
•2.5W.  SWOptionat 

•  Built  in  subtone 

•  10  Memories 


FT-767GX 


HF/VHF/UHF 
BASE  STATION 

Add  Optional  6m.  2m  &  70  cm  Modules 
Dual  VFO's 
Full  CW  Break  in 
Lots  More  Features 


FT23/73R 

•  Zinc-Alunimum  Alloy  Case 

•  10  Memories 

•  140-164  MHz,  440-450  MHz 

•  600  M  All  Standard  Opt.  5W 
New  "sup^er  handle  ' 


KENWOOD 


TS940S 


ti 


DX-cellence' 


•Programmable  Scanning 

•  High  Stability,  Dual  Digital  VFO's 

•  40  Channel  Memory 

•  General  Coverage  Receiver 

KENWOOD 

TH-215A'FULL  FEATURED  2m  HT" 

•141-163  MHz  Receive 
•144-148  MHz  Transmit 
•2.5w  Output  (5w  Optional) 
•10  Memories 
•Built-in  Cl^CSS  Encoder 
•Nine  Types  of  Scanning 


C.O.D.'s  Welcome 
800-227-8011 


ORCUi  189  OK  NfADBI  SERVICE  CARD 


''When  You  Buy,  Say  73 
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Above  and  Beyond 

AR2002 

PROFESSIONAL  MONITOR  RECEIVER 

25-  550  MHz 


^ 


800 -1300  MHz 


Specifications: 


mnq  mode  -  Narrow  Ij^nd  FM  Wide  baf>d  FM  &  AM 

Receivef  dfcutt  -  Micnoi^focessar  controlled  PLL 

frequfincy  synthesized  SHpfirtieterodyne  type 

witli  hiQh-lev^  doEj|}led  balanced  mixer 

ItecewBT IF-  750MHz,  45  03MH2. 5  5  MHz  (WFM) 

and  455kHz  (NFM  &  AM) 

Sensilivity  -  NFM  -  0.35 1^  (1?dB  SlfiAD) 
WM-I.KJiiVnZdBSIfiAD) 
AM-I.OOiiV      (lOdBS/N) 

Seiedivity  -  NFM  -  ±  7  5KH2  fri    6dB 

±  2C3kHz  fa  70dB 

mrn-sSdmica.  stfB 

t2M3^Hz  fH  eOdB 

AM  -±  5.0kHz  &    5dB 

rlOkHzftf  70dB 

Numha^  4  meimjfv  diamtel  -  20  ehanneis 
t  -  5  channels  ptr  second 


.vtui'ii  !  a 


Searcft^e  -  6  seoimte  per  MHz 

iD 


Opf' 


.-%  .n  in-  I 


AH2002 
-     S455.00 

■fe//?s  ms.  3(i(t  S27.3Q  rax;. 

V/sa  (tmi  M3stef€ard  acceptetf 

^fces  fRctudes  shipping  A  handling 
C.Q  a  smay  tiigtier 

22511  Aspan  Street  Lake  Forest,  CA  92630^6321 

CalifiAtaska  (714)  sai '4900 

Facsimile     (7U)  7e8'441fl(nflt  a  phone 

TOLL  FREE  1-800-523-6366 

r 

communications,  inc. 
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IRON  POWDER  and  FERRITE  PRODUCTS 

AMID0N 


Fast,  Reliable  Service  Since  1963 


Small  Orders  Wekome 


Free  'Tech-Data'  Ftyer 


Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
■    Ferrite  Rods,  Poi  Cores,  Baluns,  Etc. 

12033  OTSEGO  STREET,  NORTH  HOLLYWOOD,  CALIFORNIA  91607 


CfflCL£  4  ON  READER  5ERV1CC  CARD 


Now  that 

you  can  speak, 
talk  to  Larsen. 

Novice  Enhancement  opens  up  a 
whole  new  way  for  novices  to  com- 
municate. To  make  the  most  of  it,  talk 
to  Larsen  Electronics. 

We'll  tell  you  how  Larsen  antennas 
can  greatly  improve  your  powers  of 
communication.  We'll  also  explain 
how  Larsen  220  and  1296  MHz 
antennas  are  designed  to  give  you 
the  best  performance. 

Talk  to  your  Larsen  amateur  dealer 
today,  and  see  if  Larsen  performance 
doesn't  speak  for  itself. 


icirsen  AntennQs 


IN  USA:  Ureen  Bedronics,  Inc.  11611  l^,E.  50th  Ave..  RO,  Box  1799.  Wncoixven  WA  98668  20^-573-27^2. 
Toll  Free  order  line:  1-flO(M26'1656.  Jn  Washington  State  1-800-562-1747.  Telex:  15-2813  LARSENELC  VANC 

IH  CANADA:  Camdian  Larsen  El^dronics,  Ltd,  14&  W^t  61h  Avenue,  Vancouver,  B.C.  VSY 1K3 
604-872'B517.  Toll  Free  1-800-663-6734  Telex:  04-54666  CDN  LARSEN  VCR 
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I  /KLM 


COMMUNICATIONS  EQUIPMENT,  INC. 


KT-34XA 
TRIBANDER 

BROADBAND  EXCELLENCE  THAT 
TAKES  THE  POWER 


KLM's  KT'34XA  TRIBANDER  is  the  2nd  generation  of  a  unique 
new  series  of  antennas  designed  to  provide  superior  broadband 
coverage  on  20, 15,  and  10  meters,  The  connbination  of  iossiess 
linear  loading  and  hi-Q  air  capacitors  enables  the  KT-34XA  to  out- 
perfornn  atl  commercial  available  tribanders  and  meet  or  exceed 
the  performance  of  a  conventional  stacked  monoband  system. 
The  lower  weight  and  windload  of  a  single  antenna  mean  reduced 
towerand  rotator  requirements.  Thus,  overall  system  costs  can  be 
kept  to  a  minimum  while  enjoying  the  best  of  monobander'type 
oe  rf  o  rm  art  c  e 

KLM*s  field  proven  KT-34A  is  the  heart  of  the  "XA"  model.  The 
boom  length  of  the  "XA'\  however,  has  been  doubled^  and  one  tri- 
resonant  and  one  full  size  1Q  meter  element  have  been  added. 
These  changes  increase  the  gain  to  1 1  -11  *3  dBd  on  1 0M,  9-9.5  dBd 
on  15M,  and  8.5-9  dBd  on  20 M.  Two  driven  elements  are  used  to 
make  the  KT'34XA  unusually  broadbanded  (a  concept  applied  to 
many  KLM  antennas).  Gain  is  virtualiy  flat  across  each  band  ex- 
cept for  10  meters  which  has  been  optimized  for  the  OX'er,  23-20 
MHz.  The  chart  shows  the  remarkable  performance  qualities  of 
the  KT-34XA. 

The  KT-34XA's  design  represents  the  first  major  advancement 
in  tribander  technology  in  over  20  years!  The  conventional  traps, 
coifs,  and  capacitors  have  been  discarded  in  favor  of  integral 
linear  loading  and  hi^  air  capacitors,  all  composed  of  alummum 
tubing.  These  give  the  KT*34XA  a  conservative  power  handling  ca- 
pabitity  of  4  KW  PEP  and  an  unusually  high  level  of  operating  effi- 
ciency. Linear  loading  also  makes  full  7*-wave  elements  possible 
on  15  and  10  meters,  and  brings  20  meters  much  closer  to  the  de- 
sirable %-wave  than  any  conventional  tribander. 
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/KLM 


COMMUNICATIONS  EQUIPMENT,  INC. 


BANDWIDTHS; , . .  14  0-14.350   MHz 

21.0.21.50  MHz 
28-29  MHz 

VSWR: 1.5:1 

FB/FSr..... 20dB/40dB 

FEED  1MP».  .  ,  * .  .50  ohms  w/balun 
BALUN: ........ 3-60-4:1  5KW  PEP 

ELEMENT  LENGTH: ,,,....,  .24  ft. 


GAIN: a.5^9dS 

&-9.5de 

11-11.3dB 

BOOM  LENGTH:.... 32  ft.x3"0.D. 

TURN  RADIUS: 21,5  ft. 

WINDLOAD: .  .9  sq.  fl. 

MAST: 2 "  O.D,  (standard) 


Mechanically,  the  KT'34XA  has  been  built  to  survive  the  tough- 
est weather  conditions.  AN  aluminum,  including  the  boom,  Is 
strong  6063-T832  alloy.  All  electrical  hardware  is  stainless  steel. 
VIrtyally  indestructible  "Lexan"  insulators,  just  like  those  on 
KLM's40  meter  "Big  Sticker/*  are  used  for  mounting  the  elements 
and  insulating  them  from  the  boom.  KLM*s  3-60  MHz  4:1  balun  Is 
supplied  for  direct  connection  to  any  50  ohm  feediine. 
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P.O.  Box  1000  •  Morgan  Hill,  CA  95037 

(408)  779-7363 
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THE 


DSET 


Exclusive  Design  for  Mobile  Radios 


CES  800  STTANimRD  FEATURES 
«  Half  and  full  duplex  capable 

•  Back  lit  positwe  action  ke^txjard 

•  Adjustable  levels  fof  any  rpdo 

•  Audibte  SJdeUme  •  Automaiic  FIT 

•  A^lo  mJcrophof^e  mute 

•  Qft-tlOok  speaJeer  mute 

•  On-tiQok  dialing 

CES  800  OPTIONAL  FEATURES 
■  Au!0  d^  d  2\  djgit  ntiTTit>ers 

•  Programnnable  dial  speed  cl^nges.  and 
pauses  witfi  or  wittiDut  PI  I 

*  Last  number  m<^\ 

•  Decode  options  mckxling  —  latched  call 
light,  audtWe  aiert,  horn  relay  output 


Make  The 
Connection 


CAix  us  momL  toll  nm  —  i  am  «t  »w* 

Conimun4C^tion&  Sectrooics  Sp^ctalUeSw  Iik^ 
803C  S-  Orlando  Avenue 
Winlsf  Park,  Florida  327B9 


PACKET  RADIO 
GOES  PORTABLE 


THE  FIRST  CONTROLLER  DESIGNED 
FOR  PORTABLE  AND  SOLAR- 
POWERED  STATIONS 


LOW  2S  mA  Cutt&m  Drain. 

Minialure  size  -  Lightweight.  f^^i^  SOFTWARE  FEATURE: 

Rugged  rneial.  shielded  case.  ihTTEUJGENT   BUDUST  ^  Provides 

Lithium  Batiery  backup  fOf  RAM.  selective  callsfgn  fin&nng  for 

Onboard  Watchck>g  for  feiiatjElity.  Digipeating.  Monitonng  and  Ccmnecting 
Standard  0B25  Conneciors. 
"Connected"  Status  output  tine. 

Remote  Commands  m  Unatten^ied  Mode 
with  Kardwaie  Lockout. 

Retains  aJ I  other  PK-1  features 

Eictra  ifO  tmes  for  Special  appjic^ations. 


Model  PK1-L 
Wiredrresied 

List  price  — $2C8. 95 
AmatBur  net— $179.95 


Power  retell) re mttitr  t  to  IS  Vbtts  DC  ^  2^  rnfk  typical 
Dim«n&ian%:  4  6  X  5  9  X  1.0  incr»«&  Total  Weight:  t^  oz& 

Contttt  &L6  fat  MtfdiUaftMl  mfo  ^tftf  ^vsiJ^blf  cuttons 

CWtO'tet  i  ryntttmsi^fts  tor  jtrngt^ur  S  commirzimi  n^m 
ft4<fv0§t  out  fR££  cMtMtog  mc  i  Visa  hWc^ibc 


GLB  ELECTRONKS.  INC. 

15t  Commerce  Pkwy.,  BuHbIo,  NY  14224  718-675  6740  9  to  4 


70  PAGE 

SHORTWAVE 
CATALOG 

SEE  WHAfS  NEW  IN . . . 

•  COMMUNICATIONS  RECEIVERS 

•  PORTABLE  SHORTWAVE  RADIOS 

•  ANTENNAS  &  SUPPUES 

•  RADIOTELETYPE  EQUIPME^^" 

•  FACSIMILE  (FAX)  EQUIPMENT 

•  COMMUNICATIONS  BOOKS 

•  PARTS  &  ACCESSORIES 

SEND$1.00(OR3IRCs) 
RERINDABLE 


^  A 


y  inik  JB  n 


UNIVERSAL  SHORTWAVE  RADIO 
1 260  Atda  Dfive 
Reynoldsdurg^  Ohio  43066 
Phone  614-866-4267 


Oif?CLE  17  ON  READER  SERVICE  CARD 


Special 


n  *  mM  IS  A  BEQisTineD  trademaak  of 

iNTEHNATlOMi  QUSJNESS  MACHINES  CO^P 


A  cop^  of  thb  ad  »iirth  $5(^.00 
a^ainikt  Syitlem  3  order.  One  dis« 
count  ad  per  order. 


SYSTEM  ^2  $699.00 

MOTHERBOARD  WITH  BIOS  AND 
FIRST 25§K  OF  F^M.  UPGFlADAeLE 
TO  A  FULL  &40K  OF  RAM.  FUR  TOP 
CASE,  K8XT  (AT  LOOK  ALtKE}  KEY- 
BOARD. 150  WATT  POWER  SUP- 
PLY DUAL  DISK  DRIVE  CARD  WtTH 
CABLES  ONE  FLOPPY  DRIVE  DS 
DD  360K,  A  COLOR  GRAPHICS 
CARD  WITH  RGB  AND  COMPOSITE 
OUTPUT. 
(ALL  YOU  HEBO  JS  A  MONITOR) 

SHtf>f«fO  ■  irOWMTtOi*:  PLEASE  tHCLUO^  tmk  OF  ORDER  FQFt 
SKIPPING  AND  HANOiiP«OCMAnOES  rWiHIUUM  t^JO.  MAXULPU  flOj, 
CANAfKAM  OROEPS.  ADQ  S?  50  IM  US  FUNDS,  WCHK^AM  ReSX^efTS 
ADO  <*h  SM£S  TAX  FOR  FREE  FLVER  SEhiO  22'  STAMP  OB  SASE. 


OUTSTANDING  PRICES 

ON  IBM  XT"  * 
COMPATIBLE  SYSTEMS! 


SYSTEM  #1  $399.00 

MOTHERBOARD  WITH  BIOS  AND 
FIRST  64K  OF  RAM,  UPGRADABLE 
TOAFULL640KOFRAM,FUPTOP 
CASE  KeXT(AT  LOOK  ALIKE)  KEY- 
BOARD. ISO  WATT  POWER  SUP- 
PLY WITH  ALL  THE  POWER  NEED- 
ED TO  RUN  EXTRA  DRIVES  AND 
CARDS. 

SYSTEM  #3  $999.00 

MOTHERBOARD  WITH  BIOS  AND 
FIRST  256K  OF  FIAM.  UPGRAD^ 
ABLE  TO  A  FULL  640K  OF  RAM 
FLiP  TOP  CASE,  K8Xt  (AT  LOOK 
ALIKE}  KEYBOARD.  150  WATT 
POWER  SUPPLY.  COLOR  GRAPH- 
ICS  CARD  WITH  RGB  AND  COM- 
POSITE OUTPUTS.  MULTI  f/0 
CARD  WITH  TWO  DrSK  DRIVE 
PORTS,  ONE  PARALLEL  PORT. 
ONE  SERIAL  PORT  AND  ONE  SE- 
RIAL PORT  OPTION,  ONE  GAME 
PORT,  CLOCK  AND  CALENDAR 
WITH  BATTERY  BACKUP.  TWO 
FLOPPY  DISK  DRIVES  DS  DD  360K 
ANOACOMPOSrTE  MONfTOR. 


t*.ft 


HalThonix,  Inc. 


K>URS 

la  oo-e:00  est  uoA-sat 


P.O.  BOX  1101  DEPT.N 

12671  DIX-TOLEOO  HWY 

SOUTHGATE.  MICH.  48195  PHONE  (313}  281-7773 


"HAL** 

HAROLD  C  MOWLAND 

WBZXH 
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73  International 


NOTES  FROM  FM42 
H  is  perfecffy  appropriate  for  the 
73  Inlernaifonaf  cotumn  to  empha- 
size September  17  as  a  day  to  re- 
member,  because  the  U.S.  Con- 
stftutiof},  signed  in  Phtiadeiphia 
200  years  ago  this  date,  has  had 
inffuence  on  the  forms  and  car}- 
tents  of  the  constitutions  of  coun- 
tries ali  around  the  world.  Also, 
considerable  source  materiaf  for 
the  Constitution  came  from  other 
lands:  the  British  (unwritten)  con- 
stitution, English  common  iaw, 
the  Magna  Carta,  Germany,  Italy 
(some  old  papal  bulis),  and  an- 
cient Greece,  to  name  just  a  few. 
Many  of  our  Founding  Fathers 
had  ctassicat  educations. 

We  share  September  cetebra- 
tfons  of  national  beginnings  with 
t2  countries  with  Independence 
Days  (plus  Botswana's  "Botswa- 
na Day,  **  arfd  that  *s  what  that  is^ 
it  dropped  its  old  name,  Bechua- 
naland,  in  t966)  and  5  Nattonai 
Days.  The  twelve:  S— Qatar,  7— 
Brazil,  IS — Guatemala,  El  Sal- 
vador, Costa  Rica,  Honduras, 
Nicaragua,  td— Chile.  21— Be- 
lize, and  22— Mali.  The  five:  10'— 
Belize,  11— Chile,  22— Lebanon, 
23— Saudi  Arabia,  and  23— South 
Yemen. 

The  7th  is  Labor  Day  (U.S.), 
Labour  Day  (Canada):  the  8th  is 
World  Literacy  Day  (hams  can 
help  reduce  illiteracy,  which  so 
severely  handicaps  too  many  peo- 
ple); Bulgaria  ended  its  Monarchy 
on  the  9th  (1946),  and  Japan  has 
its  Respect  for  the  Aged  Day  on 
the  15th. 

The  21st  is  Federal  Thanksgiv- 
ing Day  in  Switzerland,  the  24th  is 
Third  Republic  Day,  Ghana,  the 
25th  is  Referendum  Day  in  the 
iarrd  of  the  headwaters  of  the  Nile, 
Rwanda,  and  it  is  Confucius  Day 
in  Taiwan  on  the  28th. 

ROUNDUP 

Cyprus.  Mo  word  on  whether 
C4LWF  will  be  activated  tor  the 
"Umassoi  Wine  Festival"  during 
the  first  fortnight  of  every  Septem* 
ber,  '*but  since  it  has  been  estab- 
lished as  an  annual  event^'  since 
1961.  the  odds  seem  favorable. 
See  the  Roundup  section  of  this 
column  for  January.  l997.forabil 
more  information. 

Finland.  The  29th  Scandma- 
vran  Activity  Contest  is  1500  UTC 
on  the  19th  (of  September)  to 
1800  UTC  on  the  20th,  for  CW, 


and  Septembef  26  to  27th  (same 
hours)  for  phone.  It  is  "To  encour- 
age...amateurs  to  work  each  oth- 
er and  to  promote  communication 
skiKs  between  amateur  stations 
worldwide,  Non-Scandinavtan 
stations  will  try  to  work  as  many 
Scandinavian  stations  as  possi- 
ble." Also  for  SWLs.  Eligjbfe  pre- 
fixes:  LA/LB/LG/U.  JW.  JX.  OF/ 
OG/OH/OI/OHa/OHflM/OX/OY^ 
OZ,  SJ/SK/SL/SM.  and  TF.  De- 
tails from  your  local  c\ub. 

China.  Chang  Han  Dong  has 
repfied  to  questions  asked  him  by 
the  International  Editor,  who  re^ 
cently  wrote  in  this  column, 
Chang  Han  Dong  writes. ,  ,/*ll 
would  have  been  proper  to  say 
'Han  Dong  writes/  '*  since  Chang 
is  the  family  name,  or  in  his  case. 
*'Xiao  Chang  writes/'  meaning 
young  Chang.  Thanks  to  Xiao 
Chang  from  Lao  Editor  {Ord  Edi- 
tor)....He  also  explained  about 
BY1 PK:  This  station  began  again 
in  the  1980s.  (It  was  "the  resurrec- 


tion  of  BY1PK  [which]  marked  a 
new  Spring  in  Chinese  amateur 
station"  activity,)  Some  stations 
existed  before  1949,  some  were 
on  the  air  m  the  60s,  but  there  was 
little  activity  and  most  of  it  was 
with  eastern  European  stations, 
Han  Dong  was  appreciative  of 
the  question  and  the  "carefulness 
and  friendliness"  of  the  ques- 
tioner. Thanks  to  Sil  Marint 
WPE4JJ0  (SWL)  who  was  the  one 
who  first  raised  it.  He  has  a 
BY  1  PK  OSL  dated  2/1 2/64 , 

Israel.  4Z4MQ  of  IRAC's  40lh 
Year  Committee  (PO  Box  4099, 
Tef  Avrv,  Israel)  will  welcome  sug- 
gestions for  the  celebration  of  the 
Club's  40th  annrversary.  [Tselil 
Harmoni,  quoted  in  Westlmk  Re- 
port M499) 

Europe.  Also  from  that  IVesf- 
link  Report:  Lots  more  e^meter  DX 
is  coming.  In  Great  Britain,  the  50- 
and  70-MHz  bands  are  becoming 
avaifable  to  UK  Class  B  licensees, 
and  the  50-MHz  UK  allocation  ex- 
pands to  60.0  to  52.0.  Also  ex- 
panded: Region  1  70-MH2  band, 
to  70,0  to  70.5  in  Great  Britain. 
Ireland  and  Gibraltar  amateurs 
have  this  band.  Cyprus  may. 
soon.  6  meters  is  coming  to  life  in 


Ireland,  with  9  stations  autho- 
rized; 11  more  permits  are  pend- 
ing for  50  MHz.  Some  6-metef 
operation  now  permitted  by  Gi- 
braltar, Greenland,  Iceland,  Nor- 
way, and  Spain;  possibly  coming: 
from  Malta,  Cyprus,  West  Ger- 
many, and  Yugoslavia.  (RSGB, 
GB2RS  News  Service,  G8AUU) 

U.S.S.R.  Russians  were  "the 
earliest  to  grasp  the  possibilities 
of  short-wave  broadcasting/'  ac- 
cording to  a  four-page  report  on 
**World  Broadcasting"  in  The 
Economist  for  June  6,  and  was 
among  the  most  prolific  of  the  31 
countries  now  engaged  in  exter- 
nal broadcasting.  The  Soviet 
Union  also  has  stopped  jamming 
the  Voice  of  America.  Surveys 
have  shown  that  what  listeners  ev- 
erywhere want  most  is  fast  and 
accurate  news,  A  poll  of  Eastern 
Europeans,  taken  white  they  were 
away  from  home,  showed  that 
45%  of  them  had  heard  of  the 
Chernobyl  disaster  from  external 
broadcasts,  24%  from  newspa- 
pers, and  24%  by  word  of  mouth. 

Kenya.  At  least  two  hams  in 
Nairobi  read  73.  5Z4BP,  interest- 
ed in  the  OX  Dynasty  Award,  calls 
us  an  "excellent  publication.'' 
Thanks?  Write  us  some  news  of 
your  area  for  this  column — please 
not  in  the  official  language  of 
Kenya  (Swahili)  uniess  you  trans- 
late it  also.  We'll  make  note  of 
your  Independence  Day  in  the  De- 
cember issue.  How  is  the  planning 
coming  along  for  the  AFBC  (Af- 
rican Broadcasting)  of  TV?  (Nairo- 
bf  hosted  190  delegates  from  49 
countries  almost  a  year  ago  to  dis- 
cuss this.)  TV's  potential  for 
teaching  young  and  old  in  any 
area  you  can  thi nk  of  is  enormous. 
Evening  schools  for  adults  in  rural 
areas  of  the  Ivory  Coast,  tor  exam- 
ple, have  been  credited  with 
bringing  improvements  in  health 
care  and  agrfcuftural  techniques* 
World  Press  Review  reported  In 
January  that  some  viewers 
walked  62  miles  to  watch  pro- 
grams. 


AUSTRALIA 

Jim  Joyce  VK3YJ 
44  Wren  Street 

AttonaSOW 

Victoria 

Australia 

A  CORRESPONDENT'S  REPLY 

Being  one  of  the  original  con- 
tributors to  this  column,  I  was 
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pleased  to  see  a  note  by  ttie  Inter-      quest:  a  QSL  card  for  Ihis contact, 


national  Editor  (March.  1987,  is- 
sue) reminding  readers  tg  send 
IRCs  to  cover  return  postage  if  m- 
tormaljon  is  requested  from  the 
correspondents.  I  would  like  to 
add  to  this- 

Smce  Australia  is  classed  as 
'*ths  flavour  of  the  month'*  in 
America  at  present,  I  have  proba- 
bly had  more  than  my  share  of 
request  letters  over  the  last  four 
years.  This,  I  don't  mind,  but  as  a 
person  who  works  six  days  per 
week,  it  does  not  leave  me  much 
time  for  amateur  radio,  let  alone  to 
chase  up  some  requests. 

Like  the  gentleman  [The  Editor 
questions  that  description]  who 
sent  an  eight-page  letter  with  10 
qtiestions,  some  broken  into  two 
or  three  parts,  sojn  total  20  ques- 
tions to  be  answered.  Since  most 
were  centered  on  an  area  1 .000 
miles  north  of  my  QTH,  my  reply 
invotved  several  interstate  let- 
ters plus  phone  calls,  and  plenty 
of  time. 

That  was  prot>ably  the  worst 
request  I  have  received,  but  ottv 
ers  were  not  far  behind.  However, 
the  thmg  that  really  upsets  me 
most  are  the  r^uests  for  artictes 
to  be  sent— at  my  expense— 
books,  magazines,  local  amateur 
radio  publications,  tourist  infor- 
mation, etc. 

A  typical  example  was  when 
the  special  amateur  radio  enve- 
lope was  published  in  Australia. 
i  publicized  this  fact  in  my  col- 
umn...and  I  am  still  wailing,  after 
several  years,  for  many  reim- 
bursements for  the  envelope  plus 
overseas  postage.  Airmail  to  the 
U.S.  is$A0.90  (letters),  and  books 
cost  from  SA2  to  SA20  plus 
postage^  so  perhaps  you  can  un- 
derstand wfiy  requests  like  that 
now  go  right  into  the  wastebasket 
if  there  is  no  SASE  included  so 
ttiat  I  can  inform  them  of  the 
cost  of  the  item  and  the  postage 
required. 

, .  .and  phone  calls.  It's  not  all 
bad  .  occasionally  you  gel  a 
laughs  like  one  Sunday  evening, 
sitting  down  to  enjoy  a  roast  din- 
ner, I  heard  the  phone  ring  "This 
is  W5^.  I  am  just  reading  your 
article  and  thought  Td  give  you 
a  car' 

Into  the  oven  goes  my  once-a- 
week  roast  dinner. 

After  preliminary  discussion 
about  the  article,  the  gentleman 
[Well,  maybe  this  one  was— Ed.] 
discloses  that  it  is  2  a.m.  at  his 
QTH  and  he  is  sitting  on — that  is, 
er,  he  Is  catling  from,  his  toilet! 
After  a  35-mir^ute  conversatfon  1 
was  really  broken  up  by  his  re* 
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by  phone! 

I  ask  you,  how  would  you  fill  in  a 
QSL  card  for  someone  sitting  on  a 
thuodertx}x  7,000  miles  away  and 
calling  by  telephone?  Readability 
5  Strength  9  with  occasional 
ORM? 

This  chap  has  since  rung  me  to 
confirm  the  contact! 


RISING  TO  THE  OCCASION 

A  radio  operations  centre,  set 
up  at  only  a  week's  notice  and 
manned  by  amateurs,  provided 
an  impressive  communications 
network  for  this  year's  Melbourne 
to  Hobart  Yacht  Race.  A  last- 
minute  change  in  the  administra- 
tion of  the  Race  saw  the  Tasmani- 
an  Yachting  Association  takeover 
the  D.S.S.  role,  to  work  with  the 
Queen  Racing  Club  of  Victoria 
and  the  Royal  Melbourne  Yacht 
Squadron.  The  main  effect  was 
the  need  to  set  up  a  roster  of 
trained  operators  to  man  the  Tas- 
mantan  end  of  the  sophistical* 
ed  network  linking  Victoria,  radio 
relay  ships,  and  every  boat  in 
the  fleet,  from  the  moment  the 
fjrst  one  left  Portsea,  Vjctoria, 
lo  when  the  last  one  tied  up  in 
Hobart. 

Greg  Johnson,  an  amateur  op- 
erator for  the  past  25  years,  who 
has  been  closely  involved  with 
communications  for  this  Race 
since  Its  1973  inception,  was 
asked  lo  coordinate.  Nine  regis- 
tered members  of  the  W.LA.  were 
co-opted  into  a  team  of  radio  oper- 
ators working  around  the  clock  on 
a  roster  system. 

Although  all  were  trained  op- 
erators  and  many  had  experience 
in  emergency  radio  communica- 
tions under  difficult  circum- 
stances such  as  Civil  Defense 
emergencies,  "none  had  ever 
had  any  experience  in  running  a 
yacht  race/'  said  Mr.  Johnson, 
The  end  result  was  so  successful, 
however,  that  it  is  possible  that 
radio  amateurs  will  again  help 
man  the  radio  centre  for  next 
year's  race. 

The  experience  and  expertise 
of  qualified  radio  operators  has 
long  been  used  in  emergency  ra* 
dio  operations,  and  it  seems  natu- 
ral to  extend  these  in  helping  in 
such  major  events  as  the  Mel- 
bourne to  Hobart,  where  good 
radio  contact  is  of  such  vital  im- 
portance. So,  for  amateurs  them- 
selves, the  experience  has  been 
invaluable  and  has  made  them 
appreciate  just  how  much  be- 
hind-the-scenes organization 
goes  into  something  like  the  West 
Coast  Race. 


The  landing  strip  on  Cocas-Keeling:  Home  Island  at  lasti 
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There  were  lighter  moments, 
too.  Like  the  phone  call  in  the  ear- 
ly hours  of  one  morning.  A  ques- 
tion was  asked:  'Can  you  tell  me 
something  about  seduction?"  It 
took  a  moment  for  the  operator  to 
remember  that  there  was  a  boat  in 
the  fleet  called  Seduction. 

Operators  involved  in  the  proj* 
ect  were  VK3CCX,  VK7KJ,  -KJA, 
-KRB,  -U,  -FB,  -ZAR,  *NTL.  ^KV, 
-KOA,  and  -DJ  with  his  two  sons* 
Andrew  and  Peter. 

My  thanks  IQ  John  VK7JK  of  QHh/i 
and  The  Hobafi  Mercury  for  this 
information. 


COCOS  (KEELtNG)  ISLAND 

J.  &.  (Jim)  Smith  VKBNS 
PO  Box  90 
Norfolk  Island 
Australia  2899 

The  following  was  edited  espe- 
cially for  the  International  Section 
by  73 's  DXpert,  Chod  Harris 
VP2ML—Ed. 

The  dread  amateur-radio  nem- 
esis Murphy  was  a  constant  com- 


panion on  my  1987  DXpedition 
to  Home  Island  in  the  Cocos  Keel- 
ing Cham,  Despite  almost  continu- 
ous problems,  however,  I  man- 
aged more  than  10,000  QSOs  as 
VK9YS  from  this  rare  location 
(38th  on  The  DX  Bulletin's  Most 
Wanted  survey.) 

The  trip  originated  out  of  sev- 
eral conversalions  with  Bob  Winn 
W5KNE,  editor  of  QRZ  DX,  and 
with  Cress  Clunies-Ross  VK9YC, 
who  maintains  a  home  in  the 
islands.  We  discussed  setting 
up  an  amateur  radio  station  on 
Home  Island  for  the  use  of  visiting 
hams  who  wanted  to  t>e  on  the 
receiving  end  of  a  pile  up,  for  a 
change. 

Murphy's  first  contact  with  the 
DXpedition  was  in  breaking  up  the 
three-man  crew  into  two  groups, 
as  Bob's  and  Cress's  schedules 
could  not  mesh.  So  Cress  went 
first  to  Home  Island  to  get  the  sta- 
tion set  up,  wiih  myself  and  Bob  to 
follow  in  a  few  weeks. 

Murphy  immediately  struck 
again,  as  the  fully-assembled  70- 
foot  tower  with  6-element  log  peri- 
odic beam  crashed  to  the  ground 
as  it  was  being  raised.  Cress 
worked  on  the  repair  of  the  tower, 
but  had  to  order  replacement 
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Bob  Winn  W5KNEJVKB  YW  celebrates  the  loading  of  all  the  ^ar  into  our      John  Cfuntes-Ross  pu  ts  the  ftnishmg  touches  on  the  1 8-30  MHz  tog-pe- 
ho^'s  truck.  rkx^  beam. 


parts  of  the  beam  from  Australia, 
Tlien  my  FL2100  amptifief  fai*ed 
to  arrive;  then  Bob  Winn  did  not 
arrive  as  scheduFed.  Things  were 
lookmg  very  bteak  for  this  trip. 

Forty  natefy  MurpJiy  took  a  sJicrt 
break  from  his  troutite-makfng, 
sjnc^e  I  ran  into  Bob  at  the  De- 
partment of  Communications^ 
arranging  for  his  VK9YW  licer^d. 
(IHis  hotet  had  fosi  his  reser* 
vation.)  The  rest  of  our  day  went 
far  better,  as  we  obtained  our 
Icenses,  visas  for  Cocos- Keeling, 
and  air  transport  wittiout  undue 
difficulty,  although  Bob's  credit 
cards  weren't  accepted  for  the 
charter  flight  to  Home.  We  even 
negotiated  a  reduced  rale  for 
our  excess  baggage.  Finally, 
John  VK6JJ  offered  to  ioan  his 
FL2100,  to  replace  the  slilf- 
missing  amp. 

Co<^os-Keeling  Rnalty 

The  next  day  we  survived  the 
humorless  check-in  procedure^ 
and  were  soon  high  over  the 
Pacific,  on  the  2700-lcm  flight  lo 
th«  remote  archipelago  that  Ties 
1000  km  from  the  Indonesian 
fxja^  As  we  circled  Home  Island 
for  landing,  we  marveled  at  tfie 
color  range  of  the  central  tagoon, 
from  white  through  every  shade  of 
blue  to  dark  purpie. 

Our  hosts  John  and  Vicky  Clif- 
nies-Ross  rr>et  us  at  the  airport 
arxl  hejped  us  ksad  our  a>nskler- 
al^le  lyggage  into  John's  truck. 
We  repe^ed  this  proceduf  e  at  the 
lagpon  jetty,  for  theS-km  boat  n6e 
to  the  VK9YC  QTH,  Soon  we  were 
settled  in  our  rooms*  and  spread^ 
ing  our  ham  gear  among  the 
classrooms  of  a  100-year-oid 
school  house. 

It  soon  became  apparent  that 
Mivphy  tiad  flown  over  lo  l^ome 
^land  with  us.  Grounding  prob- 


lems plagued  our  two  separate 
stations  until  our  hosts  installed 
two  6-foot  ground  rods  with  a  pom- 
ef  shovel.  Then  the  18-30  MHz 
k>g  periodic  proved  unusatjle.  We 
k>wered  the  beam  and  spent  t^e 
next  seveial  hours  disassembling 
It,  cleaning  the  elements,  and  re- 
assemblmg  them.  Ttie  balun  was 
a  total  toss^  so  we  substituted  an  rf 
choke  made  of  coax.  Soon  the 
beam  was  back  up  and  running, 
but  its  frequertcy  range  limited  its 
use  to  10  and  15  meters.  Further, 
the  beam  was  rotated  by  hand, 
arKi  many  frozen  bearings  limited 
rotation. 

We  made  do  with  a  dipote  and 
grournj  plane  on  20  meters  while 
we  wafted  for  the  promised  re- 
pair parts  of  the  larger  log-pe- 
riodic. Mutual  interference  was  a 
constant  problem^  because  the 
antennas  alt  hung  off  the  same 
mast. 

The  next  weekend  we  went 
ahead  and  erected  the  larger 
tower »  even  though  the  beam 
parts  had  still  not  arrived.  The 
additional  support  for  low-band 
antennas  and  separation  from 
each  other's  antennas  reduced 
interference  and  boosted  our 
QSO  rates. 

Band  Conditions 

Although  I  usually  made  the 
sunrise  80-meler  opening,  Mur- 
phy  reared  his  head  frequently, 
as  generator  problems  often 
took  us  off  the  air  during  the  cru- 
cial morning  40-  ar>d  20-meter 
0pienjr>9s. 

Despite  the  pr oWems,  Bob  and 
t  managed  plenty  of  oorrtacts.  160 
ftielers  was  espedafly  rewarding 
during  the  short  pre-sunrise 
opening.  eO  meters  was  not  as 
pleasant,  as  kical  ORM  made  CW 
contacts  aknost  impossible,  arnl 


The  VKBYS  operating  positron,  with  tCOM  740,  Yaesu  Ft^lOO,  and 
RTTYgear 


heavy  interference  from  Eu- 
ropean low-band  DXers  marred 
the  SSB  operation.  40- meter  CW 
aJso  proved  effective,  and  I  even 
managed  almost  500  OSOs  on 
40  SSB.  between  the  broadcast 
stations.  15  meters  ytekled  nrany 
QSOs;  I  racked  up  nearly  3.000 
on  the  band,  even  at  the  bottom 
of  the  sunspot  cycle.  Even  10 
rrveters  produced  a  few  hundred 
QSOs* 

Then  on  Tuesday  the  long- 
awaited  t>eam  parts  arrived.  We 
spent  I  he  better  part  of  the  next 
two  days  assembling  and  fftting 
the  rear  boom  seclJon  mto  the 
existing  front  tialf  of  the  anten^ 
na,  at  the  topot  ttie  tower.  We  now 
f^d  a  20-rneter  beam!  Bui  Mur- 
phy wasn't  throu^  wtth  us  yet. 
The  brand  new  rotor  control 
box  spewed  smoke  when  first 
switched  on,  and  the  rewound 
transformer  also  blew  up  with  a 
bafig.  I  salvaged  a  transformer 
from  a  defurKi  reeMo-reel  tape 
recorder,  and  supplied  power  to 


the  rotor  control.  But  now  the  con- 
trol wire  to  the  rotor  at  the  top  of 
the  tower  showed  open.  Once 
more  we  had  to  climb  the  tower 
and  rewire  the  rotor.  I  lost  count  of 
the  number  of  tirrtes  I  climt>ed  the 
two  lowers.  FrnaJiy  everything  was 
set,  but  we  had  only  two  days  to 
make  use  of  this  valuable  addition 
to  our  antenna  farm. 

Despite  all  the  myriad  prob- 
lems.  Bob  and  I  togged  18.500 
QSOs  from  Cocos-Keeling,  in- 
cluding S7  much-appreciated 
contacts  on  RTTY.  About  one 
Ih^rd  of  my  contacts  were  with 
Japanese  DXers.  and  about  one 
third  were  on  CW.  Bob  spent 
so  much  time  teanirvg  on  his  op- 
erating table  during  his  first- 
ever  DXpedition  that  he  dam* 
aged  a  nerve  in  his  arm.  Never- 
theless, he  caugfit  the  DXpedi- 
tion  fever.  ar>d  is  itching  to  go 
out  again  soon,  damaged  neive 
andai. 

Many  thanks  to  Cre^,  Jotin 
and  Vicky  Clunies-Ross.  John 
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DEALER  DIRECTORY 


BodnnkCii 

New  RAM  stone  open  and  ready  to 
make  a  DEAL,  We  cany  all  lincs»  ^Jp 
UPS,  and  arse  *)pen  Sunday.  A-TECH 
ICLECTKONICS.  1(133  HoilywMd 
Wsy,  Biuitank  CA  915IB  (SlShSiS- 
92i3. 


San  Jose  CA 
Bay  Area*s  i»ewc^t  amateur  radio 
siOFie.  New  &  used  amateur  f^H>  sales 
&  service.  We  feature  Kenwood « 
ICOM,  A7xJen,  Yaesu.  Ten-Tec,  San- 
tec  &  many  more.  Shaver  Radio, 
Ibc.^  1 775 a  S.  WincheHier  Blvd,^ 
Campbdl  CA  95008.  Sm4MS, 

New  Caslle  DH 
Factory  aufhorJ3:ed  dealer!  Yacsu, 
ICOM,  Ten -Tec,  KDK^  Kenwood, 
AEA.  KantTtHiics.  Santei!.  Full  Hue  of 
dcce^^sories.  No  sales  tax  in  E>elaware. 
One  mile  olT  1-95.  Odawiire  Amateur 
Sappiy,  71  M«adaw  Road,  New 
Castle  DE 19720. 32H-772S. 


Miami  Fl^ 

C^a  ManxHii.  Inc.  Pre-owned  com- 
municaiiuii!!  e^fuipment.  We  do  re- 
pairsi.  Send  SASE  for  prices.  Casa 
Marconi,  likc.,  7189  SW  8tJi  Street, 
Miami  R.  33E44,  264^443 

P^TStnnlD 

Ross  WB7B  YZ  has  the  lar^es!  stock  of 
amateur  gear  in  the  Intermountatn 
West  and  the  best  prkes.  Call  me  for 
all  your  ham  needs.  Uass  DisirJIiut- 
ing,  78  So.  Stale,  P^^slon  ID  g32tiJ^ 
852-0830. 


Utny  NH 

Stervmg  the  ham  community  with  new 
and  used  equipment .  We  ^ock  and  ijcr- 
vice  tmist  major  lines:  AEA,  Astron, 


B&W,  Cushcraft,  Fnwimm.  Hy<iain, 
Hustler,  ICOM.  KcnwtKid.  KLM. 
Larsen,  Mii^ge^  Motley;  books,  n.)- 
tor^,  cable  and  connectors.  Busine!^.s 
hours  Mon.-Sat,  10-5,  Thurscky  10- 
7.  Closed  Sun.mvtidays,  RiveiKtetl 
Electiiiinics,  8  Lomfondcrry  Road, 
Detry  NH  03038, 434-5371 . 

Lyndhar^  NJ 

Firmlly  a  hatn  store  in  NJ .  Locked  1 M 
mile  south  of  Rt.  3.  Hours  M-F  10 
a.m. -9 p.m., Saturday  I0a,m,-7p,m. 
Visa/MC,  Abwvi  Sy?ilems,  276  Oii- 
ental  Place,  Lyndhurst  NJ  07071, 
93^4I0]S. 


Jjunc^toHn  NY 
Western  New  Yoric's  finest  amateur 
radio  dealer  fcniiiuring  ICOM  -Lar%n- 
AEA-Hamtronics-Astron.  New  and 
uiied  gear.  VHF  Communications, 
91 S  North  Main  St,,  Jame^owri  NY 
147l»l,(7J6Hfi4-«345. 

CohrnihosOH 

Central  Ohio's  fuUlinc  authorised 
dealer  for  Kenwood,  ICOM,  Yae^u. 
Ten-Tec,  Info-Tcch,  Japan  Radto^ 
AEA.,  Cushcralt^  Husder,  and  Buitcr- 
nut.  New  and  used  equipment  on  dis- 
play and  operational  ]n(H]r4ClO()sq.  f|. 
store.  Large  SWL  departmeni  too. 
Universal  Amateur  RadiOn*  1280 
Alda  Drivei  Reynoldsi»irg  (Colinn- 
imsi)  OK  43068,  m&42Jb7, 


TX 

In  Dallas  ^ince  I960.  We  feature  Ken- 
wood, ICOM,  Yae^,  AEA,  Butter- 
nut, Rohn.  amateur  publications^  and  a 
full  line  of  accessories.  Factory  autho- 
rized Kenwood  Service  Center.  Elec- 
trtmlc  Center,  Inc.,  2809  Rnss  Ave., 
Dallas  TX  75201 ,  526-2025. 


DEALERS 

Your  company  name  and  message  ean  contain  up  to  23  words  for  a&  little  as  $1 99 
yrarly  iptepaid),  or  550  for  three  months  (prepaid >,  No  mention  of  mailorder 
business  pentiitted.  Directory  text  and  pay  mem  must  reach  us  60  days  in  advance 
of  puMicatkMi.  For  example,  advertising  for  the  December  'S7  issue  must  be  inoMT 
hands  tjy  October  I  si.  Mail  to  73  Amateur  fUniio  ^  WGE  Center,  Peterborough. 
NH  03458.  ATTN:  Hope  Currier. 
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NOTE  THAT  tUQHT  WAVE  LETTER  NOW  COMES  FlRSr. 


The  outltKJlc  for  September  is  generally  good ,  especially  for  HF  bands.  DX  possibly 
■ties,  and  late  operation  on  the  higher  ba/ids  (10,  15,  20).  Conditions  on  a  day-to^ 
day  basis  are  Hkely  to  vary  according  to  the  chart  betow.  Trends  are  shown  as 
conditions  change. 
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SUM                MON                TUE                WED                 THU                  FR1                  SAT 

1 

G 

2 

G 

3 

G 

4 

G 

5 

G-F 

6 

F-P 

7 
p 

8 

P-F 

9 

F 

10 

F-G 

11 

G 

12 

G 

13 

G-F 

14 

F 

15 

F-G 

16 

G 

17 

G 

18 

G 

19 

G-F 

20 

F-P 

21 

P-F 

22 

F 

23 

F-P 

24 

F 

25 

F 

26 

F-P 

27 

p 

28 

F 

29 

G 

30 

G 
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VK6JJ,  Heather  VK2HD,  Ken 
VK5QW,  Kan  JA1BK,  and  Gin 
JA1ACB,  and  all  the  members  of 
the  Heard  Island  DX  Associatfon. 


FRANCE 

Chuck  Maftin  F/AB4Y 
CPUA-316 

American  Embassy  Paris 
APO  NY  09777 

Chuck  writes  that  Paris  chsed 
dowr}  for  the  summer— he  was  off 
to  the  Riviera  for  a  two-week  vaca- 
tion and  wouid  write  us  a  report  on 
amateur  radio  in  the  south  of 
Frattce. 

The  Paris  International  Ama- 
teur Radio  Association  (PIARA)  is 
dedicated  to  serving  ttie  interna- 
tional amateur  community  in  Paris 
and  throughout  metropolitan 
France.  Membership  is  free  and 
open  to  all,  and  all  members  re- 
ceive the  monthly  newsletter,  the 
Bugte. 

It  was  started  by  internation- 
al amateurs  here  because  licens- 
ing and  operating  in  a  foreign 
country  involves  special  prob- 
lems. The  bureaucracy  involved 
tn  obtaining  a  license  can  be  baf- 
fling, as  can  be  regulations,  writ- 
ten in  French*  It  also  is  difficult  to 
get  parts  for  U.S.  equipment* 
PIARA  has  helped  with  these 
problems. 

PIARA  meets  the  last  Saturday 
of  each  month  at  Chez  Jenny,  an 
Alsatian  "brasserie*'  in  the  3rd  Ar* 
rondfssement  (district)  of  Paris. 
Their  specialty  is  choucroute 
royaJe,  a  delicious  platter  of 
sauerkraut,  smoked  pork  chops 
and  sausages,  all  steamed  in 
champagne.  Sometimes  we  have 
breakfast  meetings  Chez  ffAB4Y, 
where  we  have  L'Aunt  Jemima 
and  Les  Hash  Browns,  and  an  in- 
ternational dish:  Creamed  Chip 
Beef  on  Croissants. 

Paris  has  one  functioning  2m 
FM  repeater.  FZ1THF  (tres  haute 
frequence}— yery  high  frequen- 
cy—is on  channel  R(B:  145.000/ 
145,600.  Sadly,  there  is  a  great 
deal  of  malicious  interference 
and  jamming  in  Paris.  The  re- 
peater has  had  to  be  shut  down 
for  bng  periods.  There  is  simplex 
FM  on  145.500  and  145.550. 
There  is  a  superb  70-cm  repeater 
on  431.725/  430.126,  callsign 
FZ1UHF.  All  FM  repeaters  in 
France  require  a  1750-Hz  access 
tone. 


Packet  stations  are  active 
throughout  France.  There  are  two 
operating  digipeaters  in  Paris: 
F6ABJ-2  and  FF6KAL.  There  are 
three  active  PBBS  systems: 
F6A8J,  F5L0,  and  FC1HPL  it  is 
possible  to  connect  with  stations 
from  the  Channel  coast  to  Or- 
leans. Packet  is  expanding 
through  France^  and  it  soon  will  be 
possible  to  connect  throughout 
the  nation.  There  is  no  220-MHz 
allocation  in  Europe,  so  interflnks 
are  planned  for  th^  430-44Q'MHz 
band. 


NEW  ZEALAND 

D.  J.  (Des)  Chapman  ZL2VR 
459  Kenrjedy  Road 
Napier 
New  Zealand 

Hi  from  down  under,  again— no, 
we  haven't  dropped  off  th&  end. 
just  having  a  short  enforced 
spell  under  doctor's  orders.  Just 
as  well  I  was  fit  end  healthy 
this  time  last  year  when  I  was 
visiting  in  the  U.S.  and  Canada. 
In  fact,  just  about  the  time  of 
writing  this  column  12  months 
back,  I  was  visiting  73  and  be- 
ing shouted  a  long,  cool  &07  (or 
TU1-— depending  upon  where  you 
are  from). 

EARTHQUAKE 

At  1430  hours  NZT  on  Mon- 
day, March  2,  a  large  earthquake 
centered  in  the  Eastern  Bay  of 
Plenty,  North  Island,  caused  mil- 
lions of  dollars  damage  to  the 
towns  of  Whakanatne,  Edge- 
cumb,  Te  Teko,  Kawerau,  and  the 
surrounding  rural  areas  of  the 
Rangttiki  Plains  Basin.  Wide- 
spread damage  to  property,  tele* 
phone  service,  power  supplies, 
water  and  sewage  services,  but 
miraculously  there  was  no  loss 
of  life. 

Amateur  radio  was  again  to  the 
fore,  providing  additional  com- 
munications for  the  overloaded 
Cm  I  Defense  system,  which  was 
also  operated  mostly  by  ama- 
teurs. The  state  of  emergency 
was  lifted  on  Thursday  the  7th  and 
replaced  by  a  local  emergency 
declaration  for  the  Whakatane 
District.  The  length  of  the  state 
of  emergency  was  76  hours,  and 
the  Regional  CD  HQ  handled 
697  messages  on  their  network 
alone,  beside  the  many  hundreds 
more  handled  by  the  amateurs  on 


their  localized  emergency  nets, 
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both  simplex  and  through  Focal 
repeaters. 

Large  factories,  processing 
dairy  products  and  those  in  paper 
manufacturing  were  the  most  af- 
fected by  structural  damage,  but 
ground  and  property  damage  was 
extensive,  with  large  cracks  and 
gorges  snaking  their  way  through 
the  landscape. 

NZART  CALLBOOK 

Well,  the  NZART  Cafit>ook  is 
out.  with  the  many  sections  of  use- 
ful information  on  such  things 
as  NZART  Information,  the  ITU 
Amateur  Radio  Disciplines,  Oper- 
ating Information,  an  Interna- 
tionaf  section  including  the  DKCC 
lists,  DX  zones,  etc.,  other  radio 
services  wfthin  ZL,  and  a  Data 
section.  All  this  as  well  as  the  am- 
ateur callsigns  for  ZL1-4,  ZL  de- 
pendencies, and  South  Pacific 
island  callsigns.  Quite  a  t^argain 
at  $NZ13.00  (around  $US7.00) 
pJus  postage  and  packing,  from 
NZART  Headquarters,  PO  Box 
40-525,  Upper  Hutt,  New 
Zealand. 

After  making  sure  my  own  en- 
try was  correct,  the  summary  of 
ITU  Annual  Reports  for  198$ 
caught  my  eye.  I'm  a  sucker  for 
figures  (all  kinds).  Look  at  the 
comparisons  between  those  in 
the  Society  who  are  licensed 
hams  (first  column  of  percent- 
ages] and  the  licensed  hams  who 
are  memE>ers  of  the  Society — sec- 
ond column: 

Region  I  45H  48%  of  352,793 
Region  II  87H  27%  of  558.699 
Region  III     91  %     24%  of  751,130 

Wouldn't  we  t>e  a  strong  voice  if 
every  country  had  a  100%  mem- 
bership in  their  society,  like  In- 
donesia has  with  its  40,000  li- 
censed operators,  all  bek>nging. 
There  are  other  countnes  in  the 
1 00%  group,  too,  but  in  most  cas- 
es only  from  30%  to  50%  of  li- 
censed amateurs  belong  to  their 
country's  Society — which  is  the 
voice  of  Amateur  Radio  at  the  na- 
tional and  international  bargain- 
ing tables.  No  wonder  we  have  to 
fight  so  hard  to  maintain  our  fre- 
quencles,  etc.— how  much 
stronger  would  our  voice  tie  if  all 
1,662,622  licensed  amateurs 
were  Society  members  instead  of 
the  501 ,595  who  do  belong. 

RtVER  CITY  CONFERENCE 

Our  annual  conference  has 
been  and  gone^this  year  it  was 
the  "River  City  Conference,"  at 
Wanganui,  in  the  North  Island. 
Among  the  usual  remits  on  fre- 


quencies,  CW,  power,  etc.,  there 
was  a  report  from  a  tribunal  set  up 
at  the  1986  conference  to  exam- 
ine *■  Structure  and  Control  of  Our 
Society,"  and  make  recommen- 
dations to  NZART  members  Bnti 
Council  on  any  changes  consid- 
ered necessary  to  make  our  soci- 
ety functionally  better. 

The  report  was  accepted,  arxj  a 
working  group  formed  to  oversee 
changes  to  take  place  at  the  1988 
conference.  Basically,  the  main 
changes  are  as  follows  (from  in 
light  type,  to  in  t}ok]face): 

•Control  by  a  president,  vice 
president,  and  17  councillors 
elected  for  two-year  terms.  Con- 
trol by  0  board  consisting  of  a 
president,  four  directors,  a  sec^ 
retary,  and  a  treasurer,  elected 
or  appointed  for  a  two-year 
term. 

•Councillors  elected  on  a  Dis^ 
Ifict  basis,  the  numbers  propor- 
tional to  the  numbers  of  members 
in  the  Districts.  Zones  to  tie  ere* 
ated,  each  Zone  to  elect  a  zone 
chairman  (tiy  the  Branch/Club 
delegates  within  the  zones)  who 
will  be  the  link  between  HQ,  the 
board,  and  Branches/Clubs, 
and  members. 

The  only  area  of  contention  is 
the  number  and  size  of  branches 
in  the  proposed  zones. 

HANG-MOBILE 

Not  to  be  outdone  by  the  mo- 
bile operation  from  the  Space 
Shuttle,  ZL  amateur  Guy  Kendall 
ZL26IV  operated  a  mobile  station 
from  a  hang  glider  on  Sunday; 
March  8.  Flying  at  altitudes  of  up 
to  6»500  feet  near  Lake  Tekapo 
in  the  South  Island,  Guy  had  a 
QSO  with  Roger  Corbett  ZL3THQ 
through  the  680  repeater  near- 
by, and  another  QSO  on  simplex 
with  the  same  station^  100  mMes 
away.  A  Kenwood  TR-2500  2m 
hand-held  taped  to  the  control  bar 
was  used.  [A  nifty  photo  from 
Break-In  coufd  not  be  used  for 
technical  reaso/is— p/iolos  al- 
ready screened  and  putiished 
won*t  reproduce  weft  in  another 
printing — Ed.  ] 

We  are  troubled  here  in  ZL  by 
hang-glider  pilots  using  2m  t^nd^ 
helds  for  air-to-air  communica* 
tions,  who  are  not  licensed  am- 
ateurs. They  use  our  repeaters 
and  frequencies,  but  are  hard 
to  locate  since  they  can  access 
the  repeaters  at  great  distances. 
The  problem  has  increased  since 
proper  import  licenses  are  no 
longer  required  and  ham  gear  is 
therefore  easier  to  obtain  by  non- 
licensed  persons.  Are  other  coun- 
tries having  this  problem? ■ 
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MasterCard  —  VISA  —  COD  Welcome 


Keeps  You  On  Top 
Of  The  IMf orld! 


HFWHFAJHF 
FT-767GX     8ASESTATJ0N 

-  Add  Opt[OnaJ  6cn.  2m  & 
TOcm  Modules 

•  Dual  VFO^s 

•  FuU  CW  Breek-in 

•  Lots  More  Features 


>J^ 


FT-290R 

•  2M,  Ad  Mode  Portable 
Transceiver 

•  Use  Bther  12V  Battery 
{25W  Output)  or  C-cell 
Baitefy  Pack 

(2.5W  Output! 

•  SSB,  CW.  FM 

•  Ten  Memories.  Dual  VFO's 

•  FT-eSOR  for  6M  Operation 


YAESU 

ACCESSORIES 

•  Antenna  Tuner 

•  Battery  Packs 

•  Chargmg  Units 

•  Power  Supplies 

•  Microphones 

•  DC  Car  Adapter 

•  SWR/Power  Meters 

•  And  Lots  More 


•  MOST  ORDElt^HiPPEO  SAMEoi^ 


fRGLEOOON 


KANTR0NIC5 


KDK 
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TWo  affordable  radios  in  one -that's 
exciting- 

Yaesu's  dual 'band  m27R 
packs  our  best  HT  know-how  into 
one  compact  design.  At  a  price 
that's  in  step  with  your  ham 
budget. 

Hit  hard-lo-reach  repeaters 
with  a  powerful  5  watts  on  both 
2  meters  and  440  MHz, 

Work  the  bands  quickly 
and  easily  with  a  wealth  of 
microprocessor-con  trolled 
commands: 

Jump  between  the  separair^ 
VHF  and  UHF  VFO  registers. 
Program  each  of  the  ten  memories 
for  in::*tant  recall  of  repeater  input 
and  output  frequencies,  odd  splits, 
and  tone  encode /decode. 

Scan  the  memorj^  channel, 
the  entire  band,  or  a  band  seg- 
ment. And  return  to  any  special 
frequency  with  the  priority  feature. 

Use  link  repeaters  by  program- 
ming TX  on  one  band  and  RX  on 
another. 

Conser\^e  power  with  the  bat- 
tery saven  It  lets  you  monitor  silently 


odudng 
l(^cal  step. 


BandHandia 


while  drawing  negligible  current. 
And  measure  your  battery  level 
with  the  digital  battery  voltmeter. 
There^s  even  a  "Low  Battery'*  LED. 

Finally,  your  operation  is 
rounded  out  with  features  like  VOX 
capability  A  one-touch  repeater 
reverse  switch.  An  LCD  readout  with 
illumination  lamp.  A  high/low  power 
switch.  Remote  computer  control 
capability.  An  optional  CTCSS  mod- 
ule. And  \^esu'3  full  line  of  optional 
accessories. 
So  step  up  your  operating  capa- 

bility  now  with  the  logical  choice  in 

HT  operation. 

Yaesu^s  duaLband  FT-727R. 


Uaesu  USA 

1721Q  Edwards  Road,  Cerritos,  CA  90701 

(213)40^2700 

Repair  Senlce:  (213)  404-4884 

Parts;  (213)  404-4847 

Taesn  Cincinnati  Service  Center 

9U70  GuJci  i^ark  Drive,  Hamilton,  OH  45011 
(513)8(^-3100 

Pnees  and  specifications  subject  to  change 
withoui  notice. 
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Kenwood  brings  you  a  wide  range 
of  220  MHz  gear  designed  for  every 
need.  Choose  from  two  types  of  mobile 
and  two  types  of  HI  The  TH-315A  is  a 

TH-315A 

— ^    FuH-featured 
HT 


KENWOOD 
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full-featured  HT  covering  220-225 
MHz.  Ten  mefpory  channels  and  2.5 
watts  of  power.  ( 5  W  with  PB-1  or 
12  V  DC.)  Uses  the  sanne  accessories  as 
the  TH'215A  for  2  meters  or  TH-415A 
440  MHz-  For  truly  "pocket  portability; 
choose  the  TH-31BI  a  thumb-wheel 
programmable,  1  watt  unit.  For  mobile 
use.  select  theTM-321AorTM-3530A. 
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TM-321A 

Compact  mobile 
transceiver 
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TheTM*321A  is  the  25  W  220  MHz, 
14-channel  version  of  the  super  popular, 
super  compact  TM-22tA.  The  2 5- watt 
TM-3530A  has  23  channels,  a  15  tele- 
phone number  memory  and  auto  dialer 
Direct  keyboard  frequency  entry  and 
front  panel  DTMF  pad  enhances  oper- 
ating convenience.  Novice  to  Amateur 
Extra,  these  transceivers  will  put 
everyone  on  the  air  ^'Kenwood  Style"' 


TH-31BT/31A 

Pocket-held  HT 
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TM-3530A 

Full-featured  mobile  transceiver 


A  complete  tine  of  accessories  is  avaitabfe  tor  alt  modeis. 

Compi&t^  service  m^nuais  are  dv&iisbh  lof  aH  Henwood  u^nsceivers  end  most  accessories, 
Specifications  aod  prices  ate  subject  to  change  without  notice  or  QtiigQtion 


KENWOOD 

KENWOOD  U.S.A.  CORPORATfON 

2201 E.  DominguezSt.,  Long  Beach,  CA  90810 
RO.  Box  22745.  Long  Beach,  CA  90601-5745 


